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LETTER OF TRANSMITTAL 



U. 8. Department or Aoriculture, 

Division of Entomology, 
Wfu<hm(/ton, D. C, MaySS, 190i. 
Sir: I have the honor to transmit herewith manuscript of a cata- 
logue of the exhibit of insect enemies of forests and forest products 
of the Louisiana Purcliase Exposition held at St. Louis, Mo., during 
the present year. It has been prepared" under my direction by Dr. 
A. D. Hopkins, in charge of Forest Insect Investigations, in the hope 
of inci-easing the economic value of the exhibit, und is practically a 
continuation of the catalogue of the general exhibit which baa been 
published as Bulletin 47 of the present series. The catalogue has 
been divided into four sections, as fully explained by its author. In 
the preparation of the exhibit Doctor Hopkins has had the expert 
assistance of Prof. W. E. Rumsey, of the West Virginia Experiment 
Station, and, later, of Mr. W. F. Fiske, of this Division, who has 
also assisted in the preparation of the catalogue. 1 recommend its 
publication as Bulletin No. 48 of this Division. 
Respectfully, 

L. O. Howard, 

Entomologist. 
Hon. James Wilson, 

Secretary of Agriculture. 



,9 lizedoy Google 



„t,i.a,G00glt' 



CONTENTS. 



iDtroductory 

Character of the exhibit 

General description of the erhibit 

InsectB injurioufl to fniit or seeds 

Insect injnry to forest products 

Beneficial ingecte 

Method of preventing loeees , 

Catalofiue of eshibit: 

Section I. — Insect enemiee of forest trees in the nortbwest«m and north- 
emrtem United States 

Section II. — Insect enemiea of foresta in general 

Section III. — Special investigations 

Section IV. — Photographs 

Index of scientific names 

Index of common names .' 



igtizedoy Google 



ILLUSTRATIONS. 



Plate I. Fig. 1.— The pine-destroying beetle of the Black Hille, ¥\g. 2.— De- 
structive pine bark-beetle. Fig. 3, — Spruce-deatroying teetle 56 

II. Fig. 1. — Work of the Lawson's cypress bark-beetle in twigs ol livii^ 
trees. Fig. 2. — The Lawson's cypress hark-beetle. Fig. 3. — The 

redwood h^rk-hsetie (Phlreosinu» lequoix Hopk.) 5fl 

III. Work o( the pine-destroying beetle of the Black Hills 56 

IV. Kga. 1 and 2.— Work of the Oregon Tomicus. Fig. 3.— Work of the 

yellow pine wood-engraver 56 

V. Work of the spruce-destroying beetle 56 

VI. Work of the destructive pine bark-beetle 56 

VII. Work of Dendroctomis froiUalie and Dendrodonus terebrang 66 

VIII. Work of the pine-destroying beetle of the Black Hills 56 

IX. Work of the pine-destroying beetle of the Black Hills 56 

X. Work of the Oregon Tomicus 56 

XI. Work of the pine-deatroying beetleof the Black Hille Forest Reserve. 56 
XII. Fig. 1. — Cocoonsof Brocoji «Hrt;jteE, a parasite of the Bpruce-destroying 
beetle. Fig. 2.— Wort of the pine-destroying beetle of the Black 

Hills 56 

Xin. Galleries and mines of the spruce-destroying beetle 56 

XIV. Galleries and mines of the spruce-destroying heetle in spruce 56 

XV. Old galleries of the spruce-deatroying beetle 56 

XVI. Work of the yellow pine wood-engraver 56 

XVII. Work of timber and bark beetles in spruce 56 

XVIII. Work of secondary and other enemies of spruce 56 

XIX. Galleries of the spruce bark-beetle, showing different sl^res '. . - . 56 

XX. Mines of the destructive spruce wood-borer 56 

XXI. Dead spruce; also fir and birch 66 

XXII. Work of the redwood bark-beetle : 56 



igtizedoy Google 



CATALOGUE OF EXHIBITS OF INSECT ENEMIES OF 

FORESTS AND FOREST PRODUCTS AT THE 

LOUISIANA PURCHASE EXPOSITION. 



INTEOStTCTORY. 

The extent of depredations by insects on the principal kinds of 
trees in different sections of the country, the m^nitude of the prob- 
lems demanding investigation, and the growing demand for informa- 
tion on causes and remedies led to the estabHshment of a section of 
the Division of Entomol<^y for forest-insect investigations, which 
was organized on July 1, 1902. 

The object of this section is to conduct original research in the field 
and laboratory, to determine the principal insect enemies of forest 
trees and forest products, and especially to determine facts relating to 
life histories, habits, distribution, character of injury, and natural 
enemies on which to base recommendations of methods for preventing 
losses. 

Information acquired from observations by the author in all but one 
State, relating to the character and extent of the work of insects which 
are either detrimental or destructive to the forest resources and prod- 
ucts of the country, leads him to estimate the avei-age annual losses at 
$100,000,000. This is based on late stumpage values and wholesale 
prices of commercial products. 

CHABACTEB, OF THE EXHIBIT. 

The object of the exhibit is to show the character of work and 
injury, the various kinds of insects which cause the injury, and also 
the kinds which are beneficial on account of their habits of preying 
apon the injurious ones. 

The labels give brief .information as to the common or English 
names and technical or Latin names of insects, followed by brief 
descriptions of the character of their work, habits, and distribution, 
and the kinds of trees or wood injured. When the species is of special 
importance, reference is made to the principal publications concerning 
them. 
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In the preparation of sections 2, 3, and 4 of the exhibit, including 
labels, the autbof wishes to acknowledge the valuable service of Mr. 
W. F. Fiske. 

The exhibit is in four sections, and consists of fifty-four cases, one 
large wall case, and a set of photographs. There are in all 789 speci- 
mens of insects, 623 specimens of work, and 18 phott^raphs. Sec- 
tions 1, 2, and 4 are in the Division of Entomology exhibit in the 
Government Building, while section 3 is in the forestry building, 
with the Bureau of Forestry exhibit. 



This exhibit consists of material collected by the author during 
special investigations for the Division previous to the organization of 
the forest-insect investigations aa a separate section. 

The labels ai-e copied in this catalogue with such revisions, correc- 
tions, and additional matter as seems necessary. 

Reports of the two special investigations, during which the speci- 
mens were collectedj will be found in Bulletin No. 21, n. s., of the 
Division of Entomology, entitled, "Preliminary Report on the Insect 
Enemies of Forests in the Northwest;" and Bulletin No. 28, n. s., 
"Insect Enemies of the Spruce in the Northeast." The exhibit was 
prepared by the author, assisted by Mr. W. E. Rumsey, of the West 
Virginia Experiment Station. 

Section n.— INSECT ENEMIES OF FOKEBTS IN OENERAI.. 

This section consists of material collected since the 1st of July, 1902, 
and such other specimens in the general collection of the Division of 
Entomology and the National Museum as were not represented in the 
forest insect collections. It will be found in cases 25 to 48, inclusive, 
and in a large wall case. In this section the transformations and 
work of several representatives of each class of insects are shown, 
white other species, having analogous habits and transformations, are 
represented by the adult insects alone. 

Section m.— INSECT ENEUIES OF FOBEBTS (BFECUX PBOBLEsra 
UNDEB INVE8TIOATI0N, IN COOFEBATION WITH THE BUBEAtX 
OF FOBESTBT). 

This section comprises specimens collected by the author and assist- 
ants during special investigations of some of the principal depreda- 
tions by forest insects now attracting attention. It will be found in 
six large cases, numbered 49 to 54, in the Forestry Building, in connec- 

"Thie exhibit waa Hhown at the Pan-American Exposition, at Buffalo, New York, 
in 1901, and at the Interstate and West Indian Expoaition at Charleston, S. C, 
in I90I-2. 
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tion with the exhibit of the Bureau of Forestry. The exhibit shows 
the character of work of some of the most destructive enemies of for- 
ests and the insects which are responsible for the dam^e. The labels 
give general information regarding the insects and their habits, which 
will aid the forest«r and the lumberman in recognizing them when met 
with. 

Section IT.— FHOTOOK^PHS OF INSECT DAHAOE TO FOBESTS. 

The photographs of iQsect damage are enlarged from 4 by 5 and 5 
by 7 negatives taken bj the author and his assistants, and show some 
of the features of insect work which could not well be represented by 
specimens. 

eENEEAL DESCBIPTION OF THE EXHIBIT. 

A large amount of the material in the exhibit represents the first of 
the kind collected, and many of the descriptions of the work, host 
plants, habits of the insects, etc., on the labels and in this catalogue, 
are original. 

The exhibit represents several quite distinct classes of enemies, as 
related to orders and groups of insects, the parts of trees attacked, 
primary or secondary injuries, etc. This is indicated to a certain 
extent by the arrangement of the specimens in the cases, and by the 
labels; but in order to prevent duplication in the catalogue, the 
descriptions of the principal classes of insects and the character of 
their work are included in the introduction, classified primarily accord- 
ing to the part of the tree or kind of product injured, and secondarily 
according to the class of insects which have similar habits. 

The term_ "trunk and branches" not only refers to living trees, but 
to dying, dead, and felled trees, sawlogs, and like crude products. 

INSECTS INFESTINa THE BAHE. 

BABK-BEETLES. 

[PLiTM i-vni.] 

This class of beetles attacks living, dead, and recently felled trees. 
The parent adults excavate their brood galleries through the inner 
layers of bark and often groove the outer surface of the wood. Their 
eggs are deposited along the sides of the galleries and the young 
broods develop in the bark and transform to the adult either in the 
bark or outer sapwood. Some of the species attack living trees, 
causing their rapid death, and are among the most destructive enemies 
of American forests; others are of secondary importance in attacking 
the injured trees and contributing to their death, while still others 
attack only the bark and twigs of dying and dead trees. 
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BARE AND WOOD BOStNO GKDBS. 

This class of cDemies differs from the preceding in the fact that ihe 
parent beetles do not burrow into the wood or bark, but deposit their 
eggs in the surface. The elongate, whitish, round-headed (Ceram- 
bycid), ^t-headed (Buprestid), or short, stout (CurcuHonid) grubs 
hatching from these eggs cause injury by burrowing beneath the bark 
or deep into the sapwood and heartwood of living, injured, and dead 
trees, sawlogs, etc. Some of the species infest living trees, causing 
serious injury or death. Others attack only dead and dying bark and 
wood, but this injury often results in great loss from the so-called 
worm -hole defects. 

BABK-WBBVrLS. 

This class of insects includes species which injure and kill the centra! 
shoota of pine and spruce, such injury often resulting in deformed 
and worthless matured trees. Others attack the base of young trees 
and apparently cause their death, or breed in the bark of injured and 
dying standing trees, and logs and atumps of those recently felled. 

BAKK AND WOOD BORING CATEOPILLARfl. 

This class includes the young of clear-winged, wasp-like moths, 
which mine in the bark and wood of living trees, causing masses of 
pitch to form over the wound. They often cause serious dam^e to 
reproduction and plantations of conifers and other trees. 

INTESTIN'a THE WOOS. 

AMBROSIA OR TIMBER BEETLES. 

This class of insects attack living, dead, and felled trees, sawlogs, 
green lumber, and stave-bolts, often causing serious injury and loss 
from the pin-hole and stained-wood defects caused by their brood 
galleries. The galleries are excavated by the parent beetles in the 
sound sapwood, sometimes extending into the heartwood, and the 
young stages feed on a fungous growth which grows on the walls of 
the galleries. 

TIMBER WORMS. 

This class of true wood-boring "worms," or grubs, are the larvse of 
beetles of the families Lymexylidse and Brenthidce. They enter the 
wood from eggs deposited in wounds in living trees, from which they 
burrow deep into the heartwood. Generation after generation may 
develop in the wood of a tree without affecting its life, but the wood 
is rendered worthless for moat purposes by the so-called worm-hole 
and pin-hole defects resulting from their burrows. The same species 
also breed in the wood of dying and dead standing trees, and in the 
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stumps and logs of felled ones, often for many years after the trees 
are felled. One species sometimes attacks freshly sawed oak lumber, 
new stave bolts, etc. They are among the most destructive enemies 
of hard-wood forest trees, especially in reducing the value of the wood 
of the best part of the trunks. 

THE CABFBNTEB WORMS. 

These are large pinkish caterpillars which are the larvte of stout- 
bodied moths. They enter the bark and wood of living oak, locust, 
poplar, and other trees from eggs deposited by the moths in the 
crevices of uninjured bark, or in the edges of wounds. They burrow 
deep into the solid wood, where they live for two or three years before 
transforming to the adult. The wood is seriously injured by the very 
large worm-bole defects, and while the life of the tree is but slightly, 
if at all, affected by the earlier attacks, the continued operations of 
this class of borers year after year finally results in the decay of the 
heartwood, or a hollow trunk and a dead top. 

HORN-TAIU. 

This is a class of borers which are the hirvffi of the so-called wood 
wasps. They may enter the exposed dead wood of wounds of living 
trees, but more commonly attack the wood of dead standing conifers 
and hai'd woods, in the sapwood of which they excavate irregular bur- 
rows, which are packed with their borings. When the adults emerge 
they leave the surface perforated with numerous round holes. Water 
and fungi entering these holes cause a very rapid decay of the wood. 

POWDBR-POST BEETLES. 

This is a class of insects representing two or three families of 
beetles, the larvse of which infest and convert into fine power many 
different kinds of dry and seasoned wood products, such as hickory 
and ash handles, wagon spokes, lumber, et«., when wholly or in part 
from the sapwood of trees. Oak and hemlock tan bark is sometimes 
injured to a great extent, and the structural timbers of old houses, 
barns, etc., are often seriously injured, while hoop poles and like 
products are attacked by one set of these insects, the adults of which 
burrow into the wood for the purpose of depositing their eggs. 

DTSBOTS INJUSINQ LBATXS. 

THE TEXTB CATEHPILLAE8. 

These are the larvee of butterflies and moths, and include a great 
variety of forms which feed on the leaves of all kinds of forest trees. 
Some attack the opening buds, others the very young leaves, while 
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othei-a consume the mature foliage. The great«r number cause no 
perceptible injury, yet there are some, like the fortsst t«nt caterpillar, 
the pine butterfly, the western hemlock span-worm, etc., which are 
capable of widespread devastation. 

FALSE CATERPILLAKS. 

These are the larvse of a class of insects which are rekted to the 
bees, but have very peculiar habits as compared with other insecta of 
the order (Hymenoptera) to which they belong. The adults are called 
sawflies, on account of the peculiar saw-like ovipositor, by means of 
which they make incisions in the living plant tissue for the reception 
of their eggs. The larvse are often found in great numbers on pine, 
dogwood, birch, elm, cultivated currant, etc., completely defoliating 
the plant in a short time. Some of the species are capable of wide- 
spread destruction of certain kinds of trees, as, for example, the 
larch sawfly (Ifematiia erichaonii), which between 1882 and 1885 
destroyed to an alarming extent the eastern larch or tamarac in New 
England and Canada. 

.THE LEAF-BEETLES. 

This is a class of defoliators of which both the adults and the larvfe 
feed on the leaves. The willow and elm leaf-beetles are common 
examples of the more destructive kinds. 

6ALL INSECTS. 

The galls on the leaves of various trees are produced in great vari- 
ety by several distinct classes of gall-making insects. As a rule, each 
species, or a class of allied species, make galla of peculiar forms, by 
which the species or class to which they belong may be identified. 
Some galls are caused by four-winged gnats of the order Hymenop- 
tera, others of the two-winged gnats of the order Diptera, and still 
others by plant-lice, Psyllids, etc., of the order Hemipt«ra. 

PLANT-LICE. 

This is a class of soft-bodied insects which cluster in great numbers 
on the leaves, injuring them by sucking out their sap, causing a faded 
or curled appearance, and often doing serious damage. 

INSECTS INFESTZNO THB TWIOS. 

TWlG-BEETLES. 

These are small bark-beetles, which confine their operations to the 
smaller twigs, and either mine under the bark or into the pith. They 
rarely attaok living twigs, but are exceedingly abundant in those of 
dying and recently felled trees, and may in some cases contribute to 
the rapid death of trees attacked by other insects. " 
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TWIO -WEEVILS. 



This is a class of snout beetles or so-called weevils which deposit 
their eggs in the living, dying, and dead twigs of trees, and the larvce 
mine in the bark and pith. When thej infest tile twigia of living trees 
they often do considerable damage. 

TWIO CATERPILLARS. 

These are the larvse of moths, which burrow into the terminal twigs 
of pine and other conifers and often cause serious harm. There are 
also certain kinds which attack the bark of the twigs and cause masses 
of pitch to form, in which they live. 

SCALE INSECTS. 

This is an extensive class of insects which infest the bark of all sorte 
of trees and are often very injurious. The young, after hatching 
from the e^^ or mother scales, crawl about and attach themselves to 
the bark by means of their long, slender beaks. Many species exude 
a kind of wax which forma a scale-like covering which protects them 
during their period of growth. 

PLANT-UCE. 

These are similar to the plant-lice which infest the leaves, but cer- 
tain kinds confine their attack to the twigs, especially some of those 
belonging to the genus Laohnus. Some of them are covered with a 
cottony or wool-like substance, while others are lai^, black, and 
shining. 

OALL INSECTS. 

There are many kinds of gall insects which produce galls on the 
twigs of forest trees, and like those causing galls on the leaves 
represent several orders and families. 

CICADAS. 

This is a class of insects of which the periodical cicada is a common 
example. They often cause serious injury to the twigs, which they 
puncture for the purpose of depositing their e^s, 

INSECTS IKJURIOUS TO FRITIT OB SEEDS. 

This designation refers to insects which attack the young to matured 
fruit and seeds on the living tree, or after they have fallen. 

WEEVILS. 

This is a class of snout-beetles which are often, very injurious to 
acorns and various kinds of nuts. The eg^ are deposited in the young 
fruit and the young larvie live on the inner portion until the nut or 
fruit has matured and falls to the ground, when they burrow their Way 
out and go into the ground to transform to adults, which come out 
the next year in time to repeat the operation. 



OONX AMD IIUT WOBHS. 



The cones and fruit of pine, spruce, and other conifers and nut- 
bearing trees are often infested by small caterpillars which prevent 
the development of the cones and seeds. 



There are certain gall insects which attack cones and cause a 
deformed development either of the cone or the seeds. 

nrsECT DTJintY to forest products. 

Insects injure various kinds of crude and finished forest products 
and reduce their value or render them entirely worthless. 
INJtmY TO FBIiSHLT OUT PBODITCTS. 

This is caused by a class of insects which attack freshly sawed lum- 
ber, square timber, stave bolts, et«. {See Timber beetles and Timber 

HrJTTST TO DST AIII> BILA.SONXI> PBODITOTS. 

This is caused by a class of insects which attack the sapwood of sea- 
soned lumber, handles, spokes, and the like; also tan bark. (See 
Powder-post beetles.) 

BEITEPICIAL INSECTS. 

Predaeeoiis inserts. — This is a class consisting of beetles, wasps, and 
true bugs, which feed on injurious insects and are often very benefi- 
cial in reducing the numbers of some of the more destructive kinds. 

Parasitic insects. — ^This is a class which is represented by the four- 
winged and two-winged flies, the larvie of which either live within the 
bodies of the larvte and adults of injurious insects or attach them- 
selves to the bodies of the larv» and pupae and kill them. This class 
is a very extensive one, and is of enormous benefit in reducing the 
numbers and keeping in check the ravages of the destructive species. 

method OT PRETENTIHa LOSSES. 
The methods of preventing losses from depredations by forest insects 
consist mainly In the adoption of improved methods of forest manage- 
ment, based on a knowledge of the life histories and habits of the 
primary and secondary enemies of the trees and the natural enemies 
of the insects. Becommendations for the application of any method 
must be based on a knowledge of the special insect or group of insects 
found to be primarily to blame for the losses, and must necessarily 
Y&ry in the details to suit the requirements of local conditions, differ- 
ent kinds of insects, different kinds of trees, and different kinds of 
forest products; it is therefore difficult and scarcely advisable to giv6 
any general recommendations in this connection for preventing losses. 
This will be brought out in future publications, reports, and special 
correspondence. 
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CATALOGUE OF EXHIBIT. 

SwTnoM I.— INSECT ENEMIES OF FORESTS IN THE NORTHWESTERN 

AND NORTHEASTERN UNITED STATES. 
Sbction H.— INSECT ENEMIES OF FORESTS IN GENERAL. 
Sbction III.— SPECIAL INVESTIGATIONS. 
Section IV.— PHOTOGRAPHS. 



IHSECT ENEMIES OF FOREST TREES IK THE NORTHWESTERH 
AND NORTHEASTERN TTHITED STATES. 

N0BTHWE8TEBN STATES. 



CA-BE 1. 

1. The Western Platypus {Plattfpue a, sp.). 

Excavatee long, branching galleriee in the eapwood and heartwood of injured, 
dying, and recently felled Doaglae eprace, western hemlock, and giant arbor vitee. 
California to northern Oregon; also reported from Washington. 

ExBiBrr: Adnlt and work. 
S. Western Hemlock Wood-Stainer ( Gwdhotrickia gulcatvs Lee. ) . 

Excavates numerous branching galleries from a central burrow, the broods living 
in closely joined side chambers; in the sapwood and heartwood of western hem- 
lock, Douglas spruce, giant arbor vitse, and grand fir. California to northern Wash- 
ington; common in hemlock. 

ExaiBTi: Adult and work. 
8. The Western Fine Wood-Stainer ( GnathotrkJate n. sp. ). 

Excavates transverse galleries in the surface of the wood and branching ones deep 
in the sapwood and heartwood, the broods living in short side chambers; western 
yellow pine and Douglas spruce. Cascade and Rocky Mountain region, California 
to northeastern Washington. 

Ezhibtt: Adult and work. 
4. The Eastern Pine Wood-Stainer (Onaiholrickui materiarius Fitch). 

Excavates several branching galleries from a single-entrance burrow, the broods 
living in short side chambers in sapwood and heartwood of injured, dying, and 
recently felled pine and spruce. Eastern United States and Canada. Very common 
and injurious. 

Exhibit: Adult and work. 
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6. The Spruce Timber-Beetle (Trypodendron biviOatut Kirby) . 

Ezcavat«e several branching galleries from a single entrance burrow, the brood 
developing in short side chambeTS in the sapnood of injared, dying, and recently 
felled spruce, pine, hemlock, cedar, fir, and larch. Eastern, northeastern, and weate 
United States, Canada, and British Columbia to Alaska; very iDJurioue. 

Exhibit: Adult and work, 
e. The Birch Timber-Beetle (Trypodendronn. sp.)- 

Excavates branching galleries from an entrance burrow and the broods develop in. 
short side chambers in sapwood and heartwood of paper birch. Kootenai, Idalio, 
and northwestern Maine; also other birches in Maine. 

Exhibit: Adult and work. 

7. The Cosmopolitan Timber-Beetle {XyJ^borug mxaeni Ratz.). 

Excavates branching galleries and broad brocd chambers from an entrance burrow 
in sapwood and faeartwood of Douglas spruce in Oregon, red oak in Maine, apple and 
hemlock in West Virginia, and oak, beech, maple, lime tree, poplar, pine, spruce, 
and fruit trees in Europe. Widely distributed in different countries of the world, 
especially in Europe, North America, and Japan. 

Exhibit: Adult and work. 



CASE S. 

8. The Hairy Cryphalus {Oryphahis n. sp.). 

Excavates broad, irr^;nlar chambers in dying and dead bark of grand fir. Port 
Williams, Wash. 
Exhibit: Adult and work. 

9. The Western Oak Bark-Beetle {IHtyopk^torue pufiipamu Lee.). 

Excavates two transverse galleries from a central entrance burrow in the bark of 
injured, dying, and recently Celled California black oak, Oregon white oak, and pos- 
sibly other oaks. California to Oregon. 

Exhibit: Adult and work. 

10. The Beneely-punctnred Bark-Beetle {I^ophlhorus confinu Lee.]. 
Excavates a lar^re central chamber and several radiating primary galleries with 

very deep e^ cavities in living bark of injured, dying, and recently felled western 
yellow pine. Northern California, eastern Washington, and western Idaho. 
ExHiBrr: Adult and work. 

11. The liodgepole Pine Bark-Beetle {Pityopk^onaii. sp,). 

Excavates radiating curved longitudinal galleries from amedium-sized central cham- 
ber in living bark on large branches of dying lodgepole pine. Eastern Washington. 

Exhibit: Adult and work. 
la. The Enobcone Pine Bark-Beetle (IHiyophthimix n. sp.). 

Excavates several radiating gal leri^ from a large central chamber in living bark nn 
branches of injured and dying knobcone pine and western yellow pine. Berkeley, 
Cal., and Albany, Oreg. 

EiHiBrr: Work. 
IS. The Uonterey Pine Twig-Beetle (HtyoplUkorva puncHcoUis Lee.). 

Excavates small radiating, curved, galleries from a large central chamber in twigs 
and branches of dying and felled Monterey pine, shore pine, western yellow pine, 
knobcone pine, Sitka spruce, and monntain or silver pine. Middle California to 
northern Washington, 

Exhibit: Adult and work. 
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14. The Bii^a Bpmc9 Twig-'Beatle (PUyopfUharusnitidului yUain.). 
Es.cB.va.tea three or four radiating galleriea fnMn a medium-eized central chamber in 

bark of Sitka spruce, monntain pine, shore pine, and DongUs ■pmce. California to 
• iaska, coaat and Cascade region. Common. 
Exhibit: Adult and work. 

15. The Jeffrey Fine Twig-Beetle (PifyopAfA<»iu n. gp.). 

Excavates small central chambera and long longitudinal f{alleriee in living bark of 
twigs and branches on living, injured, dying, and recently felled Jeffrey pine and 
western yellow pine. Monnt Shasta, California, to Albany, Oreg., and Moscow 
Mountains, Idaho. 

Exhibit: Adolt and work. 

16. The Smaller Fir Bark-Beetle {Pityophthorvs a. ep.). 

Excavates transverse galleries from a central chamber in the bark of dying grand 
fir and mountain or silver pine. Kootenai, Idaho. 
Exaiarr: Adult and work. 

CASK 3. 

17. The Hountain Fine Vood-Bn^aveT {Fiiyogene» n. gp. ). 

Excavates large central chambers and nmnerous curved primary galleries in the 
bark and snrface of wood of injured, dying, and recently felled mountain or silver 
pine and grand flr. Kootenai, Idaho, 

ExHiBrr: Adolt and work. 

18. The TeUow Fine Wood-EngraTer ( PUyogenei earimdatm Lee. ). 
Excavates numerous radiating galleries from a large central chamber in living bark 

and surface of wood of injured, dyli^, and recently felled western yellow pine and 
Jeffrey pine. California to eastern Washington, western Idaho, and Colorado. 
Exhibit: Adult and work. 

19. The Ve«^m Fir Bark-Beetle ( Tomicus n. sp. ). 

Excavates several radiating, curved, transverse galleries from a small central 
chamber in the bark and surface of wood of injured, dei^lining, or dying grand fir, 
California white flr. Mount Shasta, California, and Moscow Mountains, Idaho. 
Common. 

ExBmrr: Adult and work. 

20. The Smaller Sugar Fine Tomicua (TbrnicMfofidrnf-Lec.). 
Excavatestwoorthreelongitudinalgalleriea from a email central chamber in living 

bark of branches of dying and recently felled sugar pine, (irants Pass, Or^on; 
also California to Colorado. 
Exhibit: Adult and work. 

21. The Sitka Spruce Tomicus (Ibmwus condnnm Mann.). 

Excavates irregular central chambers, and three or four short curved galleries, in 
partly living bark of injured, dying, and recently felled Monterey pine, shore pine, 
and Sitka spruce. Coast region, middle California to Alaska. 

ExHifirr: Adult and work. 

22. The Oregon Tomicus {Tomiatg oregoni Eichh.). 

Excavates two or three longitudinal galleries from a small central chamber in the 
bark of hving, injured, dying, and recently felled western yellow pine, lodgepole 
pine, wlver pine, and probably other pines in the Northwest. Destructive to the 
western yellow pine in western Idaho. 

Eihibit: Adult and work. 
48—04 2 
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28. The Western FiT«-8piiied Tomieus {TomicvsamfumtLi^c.). 

Escavatee one to three long longitudinal galleries Erom a medium-^ zed central 
chamber in the Hving bark of injured, dying, and recently felled yellow piae. 
Mount Shasta, California, and Grants Pass, Oregon; alao recorded from southern 
California and Arizona. 

Exhibit: Adult and work. 

CASK 4,. 

S4. The Silver Fine TomicuB (Tomicutn.sp.). 

Excavates very long, Htrwght, longitudinal, and transverse curved galleries from a. 
lai^ central chamber in the bark of living, injured, dying, and recently felled moun- 
tain or silver pine and sugar pine. Grants Pass, Oregon, and Kootenai, Idaho. 
Common and evidently a destructive species. 

Exhibit: Adult and work. 
26. The Four-Spined TomicuB (Tomicue integer Eichh.). 

Excavates several longitudinal primary galleries from a large central chamber in 
living bark of western yellow pine and lodgepole pine. Eastern Washington; also 
recorded from California, Washington, and Colorado. 

ExHiBrr: Adult and work. 

C-ASE 5. 
36. The Sugar Fine Wood-Engraver (Carpbohanm n. si<.). 

Excavates several long, curved, longitudinal galleries in the surface of the wood 
from a deep central chamber in injured or dying sugar pine, yellow pine, Donglas 
spmce, and Sitka spruce. Grants Pass, St. Helen, and Ahlers, Or^on; also middle 
California, 

ExHiBrr: Adult and work. 

97. The Weatem Oedar B&rh-Beetle (Pkkeorimupunetatus Lee.). 

Excavates a single stra^ht lot^tudinal or curved suhtransverse gallery from a 
basal chamber in the living bark and surface of wood of injured, d^ii^, and recently 
felled giant arborvitje, incense cedar, and Port Orford cedar. California to northern 
and eastern Washington and Bocky Mountain region. Common. 

Exhibit: Adult and work. 

28. The Sitka Spruce Dolttrgus (Dobirgve pamilis Maan.) . 

Excavates irregular, confused galleries in dying and dead bark of dead and felled 
Sitka spruce. Southern and central Oregon. 
Exhibit: Adult and work. 

CASK 6, 

29. The Redwood Bark-Beetle (Phlteosinua neiiuoiiKHopk.). 

Excavates a long, straight, longitudinal gallery from a basal chamber in living 
bark of injured, declining, and recently felled redwood and giant arborvitie. Cali- 
fornia to northern Washington. Very common in redwood. 

Exhibit: Adult an<l work. 

CASK V. 

30. The Western Fine-Destroyer {BendToctonmbrevkomis l^c). 

Excavates long, winding galleries through the bark of living and injured, western 
yellow pine and sugar pine. Cascade and Rocky Mountain region, New Mexico to 
British Columbia. Closely allied with the destructive pine bark-beetle of the East 
and capable of great destruction of the lai^est and best timber. 

Exhibit: Adult and work. 
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CABB e, 
31, The Dack-Bed Turpentine-Beetle {DendrocUanii vakng Lee.) . 

The largest North Americaii bark-beetle. Excavatee very broad and lonR primary 
galleriee, the broods developing in broad aide chambers in the bark of living, injured, 
dying, and recently felled yellow pine, todgepole pine, and doubtless most of the 
other weetem pines, California to British Columbia and eastward lo Kansas and 
northern Michigan. A variety extends inlu the eastern United States. Common 
and injurious, but not necessarily destructive to livii^ timber. 

Eihibit: Adult and work. 

82. The Uountaiu Fine Dendfoctonus (Dendrodoaus a. sp.). 

A medium-sized black bark-beetle, excavating very long, winding galleries in the 
bark of living, injured or declining, and recently felled mountain or silver pine and 
sugar pine. Northern California to Washington eastward to Idaho and Montana. 
Very common and capable of great destruction of the best timber. 

Exhibit: Adult and work. 

CASK 9 O A.ND lO. 

83. The Doug'laB Spnice Dendroctonus {Dendroelonui n. sp.). [DrndrocUnaig 

gimilis in Division of Entomology, Bui, 21, n. s. }. 

A large, reddish bark-beetle, excavating long longitudinal, slightly curved primary 
galleries in the bark of living, injured, and recently felled Douglas spruce and west- 
em larch. New Mexico to British Columbia, Pacific coast and eastward through the 
mountain r^ons. Very common and capable of destroying mach valuable timber. 

Exhibit: Adult and work. 



34. The Western Pine Hylur^ope (H^fur^op8«ubco8fu2(Uu8 Mann.). 
Excavates sbori, slightly curved, longitudinal galleries in. the living bark of 

injured, dying, and recently felled sugar pine, western white pine, western yellow 
pine, lodgepiole pine, and probably other pinee on the Pacific coast. Cascade and 
Rocky Mountain region. Common, 
ExBiBrr: Adult and work. 

35. The Sitka Spruce H^luxgopa [HylurgopB rug^>enni» Mann.). 

Excavates a short, curved, longitudinal and subtransverse gallery from an entrance 
in the living bark of injured, dying, and recently felled Sitka spruce and shore pine. 
Coast region, California to Washington and Alaska. 

Exhibit: Adult and work. 

CASK 11. 

36. The Fix Wood-En^aver (HyUxmvt n. sp. ). 

Excavates a small central chamber at one side of the junction of two short trans- 
verse, slightly curved ^g galleries, which are deeply grooved in the surface of the 
wood; the larvee also groove or ei^rave the surface of the wood in an ornamental 
manner. Infests the grand fir and Douglas spruce. Port Williams and Port Angeles, 
Wash. Common. 

Exhibit: Adult and work. 
87. The Larger Fir-Tree Bark-Beetle {Hyleiinu* granulalue Lee, ). 

Excavates one or two transverse galleries from a central burrow in the bark and 
snrface of wood near the base of dying grand fir. Port Williams, Wash.; also 
recorded from California. 

Exhibit: Adult and work. 
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88. The Oraud Fir Bark-Beetle {Sylewiu* a. sp.). 

Excavates two separate, tranaveree galleries from a central entrance burrow in the 
bark and surface of wood of recently felled grand fir. Port Angeles and Fort William b. 
Wash. 

BXHiBtr: Work. 

89. The Shore Pine H7leBiiiuB (Hyimmis terieeut Mann. ). 

Excavates one short, longitudinal gallery from the entrance burrow and small side 
cavity in living bark of injured, dying, and recently felled shore pine. Newport and 
Seaside, Oreg. Common. Also recorded from California and Alaska. 

iEiHiBrr: Adult and work. 

40. The Aah-Tree Bark-Beotle {HyUxaeiw aculeatug Say). 

Excavates two long, traneverse galleries, from a central entrance bnrrow and Hide 
cavity in the living bark of injm^, dying, and recently felled aeb. Atlantic to 
Pacific coast. Common. Specimens from Oregon aah, St Helen, Or^. 

Ezhibit: Adult and work. 

41. The White-Alder Bark-Beetle {Hylaima (wpericoKw Lee). 

Excavates a moderately long, longitudinal gallery from a basal entrance burrow 
in the bark of living, injured, dying, and recently felled white alder. Newport, 
Detroit, and Astoria, Or^., and Seattle, Waeh.; also recorded from California. A 
destructive enemy, causing the death of large trees. 

ExHiBrr; Adult and work. 
48. The Weatem Hemlock Bark-Beetle {Hyleumva n. sp.). 

Excavates one or two transverse galleries from a central bnrrow in bark and sur- 
face of wood of living, injured, and recently felled western hemlock, causing "gum 
spot" defects in the wood of living trees, and may cause the death of the beet tim- 
ber. Newport, Oreg., and Port Angeles, Wash. 

Exhibit: Adolt and work. 

CASK IS, 

48> The Douglas Spruce Hylesinus (HylmwM n^yulom» Lee.). 

Excavates two short, straight, longitudinal galleries from a central entrance bai^ 
row in the living bark of injured, dying, and recently felled Douglas spruce. Call- , 
fomia to British Columbia, and eastward to Idaho and Colorado. Very common. ' 

ExHiBrr: Adult and work. 
44. The Single Spine ScolytuB (ScoijiiMunispinowM Lee.). 

Excavates two short, straight, longitudinal galleries from an entrance bnrrow in 
living bark of injured, dying, and recently felled Douglas spruce and western larch. 
Pacific coast, Cascade and Rocky Mountain region. Common. ! 

EiHrair: Adnlt and work. 
46. The lir-Brauch ScolytuB (>%ofi/liun. sp.). 

Excavates two abort, longitudinal galleries from a central burrow and side cavity 
ID living bark of the branches of recently felled grand fir. Cascade Mountains near 
Grants Pass, Oregon. 

Exhibit: Work. 
46. The Smaller Fir-Tree ScolTtus (Scolytus a. sp.). 

Excavates two transverse or oblique, slightly curved galleries from a central 
entrance burrow and side cavity in the bark and surface of wood of injored and 
dying grand fir. Kootenai, Idaho. 

Exhibit: Adult and work. 
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CASK 13, 

47. The CalifomiOi White Fir Bcolytua (&%fjifiuprxcgi* Lee. )- 

Excavates two, nearly etraight, transveree galleries from a centraJ entrance burrow 
and baaat cavity in living bark and 8urfa(« of wood of California white fir. Mount 
Sbasto, California, and grand fir, Band Point, Idaho. Cloeely allied in character and 
babit« to No. 48. 

Exhibit: Adult and work. 

48. The Kr Tree Devtroyer (Scolytat tubtcaber Lee. ). 

Excavates two long, nearly etraight, tranereree galleries from a central entrance 
burrow and central or side cavity, in bark of living, injured, and declining Krand fir, 
California white fir, and doubtless other species of fir. California to British Colum- 
bia, eastern Washington, and western and northern Idaho. The healed-over wounds 
in liviiw trees cause serious defects and rapid decay of the heartwood. 

EzHiBrr: Adult and work. 



CASK 14, ANX> PART OF CASE lO. 

4S. The Douglas Bpruce Bark-Borer {Agenmm nitidum Lee.). 

A round-headed, bark-boring grab, boring transverse and winding galleries in the 
hark of living, injured, and declioing Douglas spruce and hemlock. Cascade Moun- 
tains, near Detroit, Oreg., 81 Helen, Greg., and Port Williams, Wash. A very com- 
mon and destructive enemy of the Douglas spruce. The healed-over wounds in the 
wood cause serious defects, and the trees die from successive attacks. 

Exhibit; Adult and work. 

60. The White-Fiae Sawyer (3f(moAammu8 8cu/«!2atu« Say.). 

A large, whitish round-headed, bat^ and wood-boring grub, excavating burrows 
through the sapwood and deep into the heartwood of fire-scorched, declining, dying, 
dead, and recently felled mounttun or ralver pine. Kootenai, Idaho, and white pine 
in eastern and northern United States. Common and destructive. 

Exhibit: Adult and work. 

61. The Tondtroua BAwyar (Ergata $picalaba Lk.). 

An exceedingly lai^, round-headed, bark and wood-boring grub, excavating large 
and deep burrows in the sapwood and heartwood of dead and felled western yellow 
pine; destructive to the wood of timber that has been dead or felled one or more 
years. Southern Oregon. 

Exhibit: Adult and work. 

62. The Western Cedar Bark-Borer {Hylotrupet amfikytHnui I^ec.). 

A medium-sized bark and wood-boring grub, excavating long, winding burrows in 
the living bark and surface of the wood and boring into the sapwood of injured, 
dying, and recently felled giant arbor vitse and incense cedar. Northern California 
ta Washington. 

Exhibit: Work. 

63. The Broiue Birch-Borer (AgrUwi anxiiu Gory). 

A long, flat-headed, slender, woojl-boring grub, excavating long, winding burrows 
in the bark and surface of the wood of living and injured birch and poplar trees in 
northern Idaho, northern Maine, and mountains of West Virginia; also recorded 
from northern Michigan, New York, Pennsylvania, Viiglnia, Quebec, and Ontario. 
A destructive enemy of the birches and poplar. 

Exhibit: Adult and work. 
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injuht bt oaij. inbegtb. obsbb htmenopteba. 

PART OS' CA.sk is. 
64. Bird's-eye Pine {Chalddidf). 

A. common (»ndition of the wood ot the western yellow pine evidently caused by 
a minute four-winged gnat, fragments of which were found in pilch galla in the bark 
of the main stem of young living pine. The formation of corky wood ceOe around 
the accumulation of pitch in the wound produces in the subsequent layers of wood 
the wavy and so-called birds-eye effect in the wood of larger trees. Insects found in 
specimen at Albany, Oreg. Specimen of wood from Grants Pass, Oreg. 

Exhibit; Work. 
55. The Oak-Twig OrmTTua (Omi^T-u^ sp.). 

A minute four-winged gnat breeding in small gall-like cavities in the living bark 
on the branches and twigs of the Oregon white oak in western Oregon, causing the 
small and large oak treea to present a dying appearance, due to the great number of 
dying twigs and dead leaves. The healed-over wounds produce deformed branches 
and defective wood. 

ExHiBrr: Work. 



CASE 16. 
66. The Western Hemlock Bark-Borer {Metanophila rfrummondi Kirby). 

A medium-sized, flat-headed, bark -boring grub, escavating shallow, winding bur- 
rows throi^h the inner layers of bark of living, injured, and recently felled western 
hemlock and Douglas spruce; California to northern and eastern Washington and 
western Idaho, and in the noble fir near Detroit, Or^. A very common and 
destructive enemy, killing the largest and beet treee, or causinj^ serious "gum spot" 
defects in tlie wood of living ones. 

EsHiBrr: Adult and work. 



PART OF CASE 1-7. 

67. rheSvigarPineBark-Weeril (KMOti^sp.). 

Adult snout-beetle deposits eggs in the outer bark of young living and injured 
sugar pine, producing small whitish grubs which mine through the inner bark and 
change to the adult in oval cavities excavated in the surface of the wood, causing the 
death or abnormal development of the trees. Grants Pass, Oreg. 

Exhibit; Work. 

68. The Douglas Spruce Twig- Weevil ( Curculwnid) . 

A small snout-beetle which deposits eggs in cavities in the bark of the small cen- 
tral shoots and terminal twigs of young, living Douglas spruce. The small whitish 
grubs mine through the inner hark and enter the pith to change to the adult, killing 
the twigs and causing a deformed development of the tree. St. Helen, Oreg. 

EsHisiT: Work. 

69. The Fine Fut].giiB-C[all Weevil (C^rfM^ionid). 

A small snout-beetle breeding in the bark and wood of a common fungos gall on 
the shore pine and western yellow pine, causing the death of the branches and young 
trees. Newport, Oreg., and Moscow Mountains, Idaho. 

Exhibit: Work. 
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TNJJTSY TO DEAD WOOB AlfB BABE BT POWDEB-POST BEETLES. 
OBDEB COLEOPTEBA, FAMILY PTINTDA. 

TART OIT CASK ir, 

60. The Fine Wood Perforator (Ptimdf). 

Small white grubs burrow through the dead wood of western yellow-pine logs, 
caueiug rapid decay. Grants Pass, Ot^. 
Exhibit: Work. 

61. IheOlaikt Arhor VittePtiiiid (Pftnid). 

Small white grubs borii^ in the dead heartwood of living giant arborvitie, con- 
tribnting to the rapid decay of the heartwood. Port Aisles, Wash. 

Exbibit: Work. 
69. The aiant Arbor VitteDryophilus (Dri/opMiMBp.). 

A small whitish grub and brownish beetle, breeding in the outer bark of the ^ant 
arborvitse. Its work is very common. Detroit, Oreg., and Port Angeles, Wash. 
"B«pre9enta a European family and genus heretofore unrecorded from North 
America." (Schwarz. ) 

Exhibit: Work. 
INTUBT TO TWIOB BT BABK HAOOOT. ORDER DEPTERA, PAKILT 
C ECIDOU. y 111>M . 
FART OF CASK \7. 
63. The Pine Twig Maggot (Cecidomi/Md). 

Minute reddish m^got, living in the bark of terminal twigs of llie western yellow 
pine, causing the leaves to turn yellow and die. Moscow Mountains, Idaho. 
Common. 

Exhibit: Work. 

IHJUBT BY GALL INSECTS. ORDER HEMIPTEBA, FAMILY 



CASE le. 
64. The Sitka Spruce CHtll-Louse {Ckerme» sibii-iciu t). 

A minute insect forming cone-like galls on the terminal twigs of the Sitka spruce 
at Newport, Or^. Very common and injurious to young trees. 

Exhibit: Work. 
6K. The Englemauji Spruce OaU-Louse (CAermes n^iricuR ^, VBT.). 

Same habit as 64, but probably a variety or different species. Common on Engle- 
mann spruce at Sand Point, Idaho. 

Exhibit: Work. 
DTJURT BY OIOADA. ORDER HEMTPTERA, FAMILY CIOADIDJI:. 

CASE le. 
es. Small Teatem Cicada (CVcnifa sp.]. 

Injurir^ twigs of Douglas spruce, St. Helen, Oreg. 

Exhibit: Adult and work. 

INXUBY BY TWIQ-MIMEB. ORBEB LEPIDOPTERA, FAMILY 
TORTBICID.a: . 
CASK IS. 
67. The Pine Twig-Minor (rortncid). 

A caterpillar of a moth with similar habits to that of the pine moth of Nantucket, 
excavating burrows through the pith of the terminal twigaand shoots of young west- 
ern yellow pine. Moscow Mountains, Idaho, where it was common and quite 
injurious. 

Exhibit: Work. 
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NORTHEASTERN STATES. 



CASE 19. 



68. The BalBam Fir Oryphalus ( Oryphdua n. sp. ). 

Excavates irregular, broad, elongate egg chambera to one side of the entraoce bur- 
raw in the bark and eurface of wood, the larval galleries radiating in all directions and 
deeply grooved in the surface of Ibe wood of the branches of dying and dead balsam 
fir. Shores and islands of Parmacheene Lake and Rump Mountain, Maine. 

Exkibit: Work. 

69. The Spruce Cryphalus {Oryphalus n. sp). 

Excavates broad transverse e^ chambera in the bark and eoriace of wood; the 
larval galleries but slightly grooved in thesurface of thewood of dyii^anddead red 
spruce and balsam flr. Islands and fhores of Parmacheene Lake and near Portland, 
Me, Common in bark of small dying and dead red spruce. 

Exhisit: Adult and work. 

70. The Uinute Oak Bsrk-Beetle {Pityophihorag minutisgimia Zimm.). 
Excavates two straight transverse galleries from a central entrance burrow and 

elongate longitudinal chamber in the bark and surface of wood of branches on living, 
dying, and felled trees, rarely in the thicker bark on the main trunk, of red oak, 
southern Maine, and other oaks in the eastern United States. 
Exhibit: Adult and work. 

71. The Minute Birch Bark-Beetle {PUyopMhami n. sp.). 

Excavates galleries like that of the minute oak bark-beetle (70) in the living and 
dying bark of branches of the paper birch. Southern Massachusetts. 
EraiBir: Adult and work. 

72. The White Pine Twig-Beetle (PUyopkihm-m n. sp. ). 

Excavates several long, winding galleries from a central chamber in the bark; 
deeply grooved in the surface of the wood of small dying and broken branches of 
white pine. Camp Caribou, Maine. 

Exbibit: Adult and work. 
78. The Minute Spnice-Twip Wood-En^aver (PUyaphthorus a. sp.). 

Excavates a large central chamber and several curved galleries in the bark and 
deeply grooved in the surface of the wood of small branches of felled red spruce. 
Shores of Barkers Lake, Maine, and West Virginia, 

Exhibit: Work. 

74. The BpmcB Wood-'Engta.-vei (J^yophthanucfmniceps Lee). 

Excavates many short, radiating, curved galleries from a large central chamber in 
the baik and surface of the wood of twigs and branches of dying trees and main 
stem of young, dying red spruce. Western Maine to Morgantown, W. Va., and 
Detroit, Mich. 

EzHiBrr: Adult and work. 

75. The Black Spruce WDod-Engraver {FHyophthorw n. sp.). 

Excavates short longitudinal galleries from the entrance burrow in the bark and 
surface of wood of small, dying black spruce. Shores of Parmacheene Lake, north- 
western Maine; Peakes Island, in Casco Bay, Maine, and Adirondacks, New York. 

Exhibit: Adult and work. 
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78. The White Fine Wood-EngT&Ter (PUyogttu* n. sp.). 

Excavates numerouB ahort, radiating, cmred egg galleriea from a large central 
cliainber in the bark and surface of wood ot large and email branchee and email, 
dying whit* pine. Northern Mtuiie to Weet Vii^nia. Common. Heretofore rec- 
ognized as PUnophlhorug sparsnt I«c. 

Exhibit: Adolt and work. 

case: so. 

77. The Small Red Spruce Bark-Beetle {Dryocoetet n. ep. ). 

Excavates three or four short, curved galleries from a small central cavity in the 
bark and surface of the wood of injured, dying, and recently felled red, white, and 
black spruce, Maine to northern New York, and the red spruce in the monntains of 
West Virginia. Common. 

Exhibit: Adult and work. 

78. The American Spruce Bark-Beetle (DryorMet n. sp. ). 
Excavatesshort, irregular galleries in the living bark of injured, dying, and recently 

felled red, white, and black spruce in Maine, spruce and pine in West Virginia; 
also in spruce and pine in Europe. Widely dietribnted in Europe and eastern North 
America. 

Exhibit: Adult and work. 

79. TheBircb Bark-Beetle (i>rvoca;te« n. sp.). 

Excavates irregulargalleriesinthe bark of living, injured, and dying birch. North- 
western Maine and monntains of West Vii^inia. Common. Under favorable condi- 
tions causes the death of large trees. 

Exhibit: Adult and work. 

80. The Balaam Pir Bark-Beetle (Tiwiicuaiofoameu* Lee.). 

Excavates several ladiating, curved, transverse galleries from a small central cham- 
ber in the living and dying bark of injured and dying balsam fir and red and black 
spruce. Western Maine; also recorded from northern Mich^ian and New York. 

Exhibit: Adult and work. 

81. The White Spruce Bark-Beetle (Ibmiciw n. sp.). 

Excavates several long, radiating, longitudinal egg galleries from a lat^ central 
chamber in the living bark of recently felled white spruce. Near Camp Caribou, 
northwestern Maine. 

Exhibit: Adult and work. 

82. The Hudson Bay Tomicua ( Tomicus n. sp. ). 

Excavates one or two longitudinal primary galleries from a central burrow and 
small central chambers in the living bark of recently felled white and red spmce. 
Northwestern Maine; also recorded from Canada and British Columbia. 

Exhibit: Adult and work. 

CA.SK 21. 

83. The Spmce Bark-Beetle (Polygraphvg rvfipennu Kirby). 

Excavates three or four short, curved egg galleries from a targe central chamber in 
the surface of the inner bark, through the bark and slightly grooving the surface of 
the wood of injured, declining, dying, and recently felled black, red, and white 
spruce, and rare in balsam fir. Very common throughout the northern and Appa- 
lachian spruce regions. 

Exhibit: Adult and work. 

84. The Cedar Bark-Beetle {Fhkeomnm denmus lAic). 

Excavates a single short longitudinal egg gallery from the entrance barrow and 
basal chambers, in the bark and surface of wood of injured and dying juniper and 
eastern arborvit^e. Eastern and northwestern United States and Canada, Common. 

Exhibit: Adult and work. 
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Be. The Farmacheene Bark-Beetle {Xyloehinuii n, sp,) . 

Exravatea short, irregular egig galleries in the dead bark of small red Bpruce and 
balnain fir. Islands of Parmacheene Lake, Maine. 

ExinniT: Work. 

87. The Bed Spruce Scolytus (Scotytus n. sp.). 

Excavates two longitudinal egg galleries from a central entrance burrow and email 
lateral cavity in the living bark ot branches of dying and recently felled red epruce. 
Horthwestem Maine and Peak's Island, near Portland, Me. 

Exhibit: Adult and work. 

CASK SS, 

88. The Uinute Spruce Bark-Beetle {Orypturgvg atomut Lee.). 

Enters the galleries of other bark-beetles, from which it excavates numerous very 
small, iiregtdar galleries through the inner bark of dying and dead black and red 
apnice and white pine. Northwestern Mmne. 

Exhibit: Adult and work. 

89. The Spruce-Destroying Beetle (DendroOonve piceaperda Hopk.J. 
Escavatefi long, longitudinal egg galleries from a basal entrance burrow in the 

bark, and grooving the wood of living and injured red and white spruce trees. Very 
destructive to the largest and best timber. Northern Maine to New York and New 
Brunswick. This is the great enemy ot the red and white spruce of the northeastern 
Bpmce region, having caused the death and loss of a vast amonnt of timber. For 
methods of preventing losses, see Bulletin 28, n. s., IHviuon of Entomology, U. 8. 
Department of Agriculture. 
Exhibit: Adult and work. 

EHEHIES OF BABK-BBETLEB. BIBDS AMD IMBECTS. 

PART OF CASE 33. 

00. Work of -woodpeckers in spruce bark, -when infested with the apruce- 
destroying beetle. 

These birds are exceedingly beneficial in destroying the greatest enemy ot the 
spruce. 

Exhibit: Work, 

91. The Cloudy Bark-Beetle Destroyer I^Thanadmus tiubUvg Kl.). 

The adults feed on the adults of the apruce-destroying and other bark-beetles, 
and its young or larvie prey upon their developing broods. Very beneficial. The 
specimen of bark shows the pupa case ot the Clerid in an e^ gallery of the F^mce- 
deatroying beetle. 

Exhibit: Adult and work. 

92. Folyporus volvatua Peck. 

A fungus growing from entrance and exit burrows of the spruce-destroying beetle 
in the bark, and the spruce-timber beetle in the wood, and from those of other bark 
and wood boring insects in dying and recently dead spruce trees killed by the spnite- 
destroying beetle in the Northeast, and the fir-destroying scolytus in the Northwest, 
The presence of this fungus usually indicates the destructive work of insects. 

Exhibit: Work. 

93. Parasitic Enemy of the Spruce-Destroying Beetle {Bracmi gimpkx Cress). 
The adnlt deposits eggs in the bark with the developing brood of the bark-beetle; 

the youi^maggot-likelarvBS feed upon and kill the young. Very common and bene- 
ficial. Maine to West Virginia. Also attacks numerous other bark-infesting insecta. 
The bark specimen showx the cocoon in which the matured larva develops to the 
adult. 
EzBiBiT: Adult and work. 
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OTJITBT BT BABK AND WOOD BOBINO OBUB8. OBDEIt OOLE- 
OFTEBA, FAMTLIES BTTPRESTIDiE, CEBAKBTCIZI2B, AITI) UEL- 
AinyRYTDX. 

CA.SE 3-1. 

04. Bupreetid. 

Work of flat-headed bark and wood miner in woo<l of dying lialnani fir. 

Exhibit: Work. 
96. The Deetructive Spruce- Wood Bor«r (Tetropium drmanopler-um Kirhy) . 

A slender, round-headed, bark and wood boring grub which excavates winding 
bvuTowB through theinnerbarkandsurfaceof the wood, then enters the sapwood anil 
changes to the adult. Infests slightly injured, declining, and recently felled red, black, 
and white spruce. Mune to West Virginia, Common, and very destructive to the 
wood of dying trees, and may also cause the death of slightly injured ones. 

Exhibit: Adult and work. 

96. Tlie Oedar Tree Borer {HyMrupei ligneug Fab.) . 

A slender, whitish, bark and wood boring grub, excavating winding burrows in 
the bark and surface of the wood of living arborvit«, causing the death of the trees, 
and serious defects in the wood of living ones. Ck>mmon in northwestern Maine. 

Exhibit: Adult and work. 

97. The Blazed-Tree Borer (iSjiroptrfptwrartnhw Schall). 

A slender, whitish, wood-boring grab, which enters at wounds on living trees and 
bores deep into the sapwood and heartwood, causing a rapid decay of the infested 
parts. Common in "blazed" wounds on balxam fir anil spruce tree« along the tr^ls 
in northwestern Maine. 

Exhibit: Work. 

98. The Houutaiti Aah Borer {Saperdasp.). 

A destructive enemy of the monntain ash, ttoring in the healthy wood of the main 
stem. Northwestern Maine. 
Exhibit: Work. 

SECTION II. 

IS6ECT ENEMIES OF P0BE8IS IN OENEEAL. 

INJUEING THE FOLIAGE. 

CATBBraLI.AB8 OF BUTTERFLIES AND KOTHS. OBDEB 



C-ASB; 35. 

99. The Violet-Tip Butterfly ( Grapta interrogotiotm Fab. ). 
Larvfe on elm. 

Exhibit: Adults, larva. 

100. The Koumiugr Cloak Butterfly (Euvanessa antiopa Linn.). 
Larvee on foliage of elm, willow, and poplar, sometimes defoliating trees. 
Exhibit: Adults, larv» and papa. 

101. The Viceroy Butterfly {Basilarckia archij^me Cram.). 
Larvte on willow and poplar. 

Exhibit: Adult. 

102. The Buff-Tipped Butterfly (LnnentiiK bredovnifiub.). 
Larva; on oak in California. 

Exhibit: Adult. 
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103. The Common Hadtbeny Butterfly ( Cklorippe rellin Bd. & Lee. ). 
LarvEe on ha<:kberry. 

Exhibit: Adult, pupa. 

104. The Pine Butterfl? {Neophama menapia Feld.). 
Larvse defoliate pine io the Pacific States. 
Exhibit: Adults. 

105. The Locust Iieaf Folder {Bparffyreia {Eadamve) tityrw Pah.). 
I^rvie on locust 

Exhibit: Adults, larva, pupa, cocoon. 

106. The Walnut Sphinx (OtMimiajuglandw 8. & A.]. 
Larvie on hickory and wahiut. 

Eshibit: Adulta. 

107. The Pine Sphinx (Lapara coniferarum S, A A.)- 
Larvte on pine in the Eastern States. 

Exhibit: Adults, larva. 

108. The Catalpa Sphinx (Cerotomiacatalp^Sd.). 

The larve feed upon and freguenti)' defoliate catalpa wherever this tree it 

EsHiBrr; Adult, larva. 
108. The WaTjrAshSphlnx (Cn-atomtaundu!o«n Walk.). 

Larvfe on Etsh. 

Exhibit: Adult, larva, 
110. TheABhSphini(H!,i<Hca*iaImi«R. A A.). 

Larvs on aah in the Eastern States. 

Exhibit: Adult. 



111. The Four-Homed Sphinx ( Ceratomia amynlor Huh. ). 
Larvse on elm. 

Exhibit; Adults, larva. 

112. TheWeetemFoplarSphinx(P(ic7ti/sp/tin:i:nio(;fRl'tvar. occiden/a/uiHy.Edw.). 
Larvse on poplar in the Western States. 

ExHiarr: Adult. 

113. The Polyphemus Uoth (TWeapoIjiphemtu Cram.). 

The large green iarv«e occur on maple, oak, birch, and a variety of other forest 

Exririt: Adult. 

1 14. The Hickory Homed Devil ( OUftenmin regalit Hilb. ). 
Larvae on hickory and walnut. 

Exhibit: Adults, larva. 

116. ThelmperialMoth (BfmfonoiraperioiigDru.). 

The larvae feed upon pine and many other species of (■<)niferons and deciduous 

Exhibit: Adults, larva, pupa. 
lie. The Oriiu^-Striped Oak Worm (Anigota nenaloria Hiibn.). 
The larvee defoliate oak in the Eastern States. 
ExHiBrr: Adults, larvse, pupte. 

117. The Spiny Oak Worm {Anisolaeligma Hiibn.). 

Jjarvie in large colonies on oak, sometimes defoliating trees. Eastern States. 
Exhibit: Adults, larvfe, pupce. 
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CASK 119. 

118. The Oreen-Striped Uaple Worm (^nifota rufricunija Fab.)- 
Larv«e in colonies on maple, sometimee defoliating trees. E^astern States. 
Exhibit: Adalts, eggs, larvte, papee. 

119. The Buck Uotli (Ketni/eucaminaDTU.). 

The black epiny larva feed in colonies on oak. Eastern States. 

Exhibit: Adults. 
lao. The Fala Tusaock Oat«rpillar (Haliiddota taidlarw Harris). 

The pale-yellow, black tufted larvas feed on elm, sycamore, maple, walnut, oak, etc 

Exhibit: Adultu. 
131. The Pine Tusaock Caterpillar {EuKhauMa nrgentata Pack.). 

The larvue feed in colonies on pine, cedar, Donglas spmce, etc. Northwestern 
States. 

ExHiBrr: Adults, pnpee, cocoon, work. 
138. The Hickory Tussock Caterpillar {Haligidola earyse Harris). 

The white wooly caterpillars, tufted with black, feed in lar};e colonies on hickory, 
-walnut, elm, and other foreet trees, sometimes becoming very deetmctive. Eastern 
StAtes. 

Exhibit; Adults, cocoons. 
1S3. The Oak Tussock Caterpillar (HalitidoUi mactiMa Harris). 

The orange and black tufted larvie on oak, elm, alder, etc. Northern States. 

Exhibit: AdultH. 
124. TbeFall Web-Worm (ifjiphantruitertoi- Harris). 

Ijarvee construct lai^ tents on most species of deciduous forest trees. At times 
v«ry destructive. 

ExHtBrr: Adults, larvee, pupa. 
126. The American Dagfrer-Hoth (ApaUla americana Harr.). 

The larvse occur on maple, elm, and a variety of other forest trees. 

Exhibit: Adults, larva. 

126. The Smeared Dagger-Hoth {ApaUla oblinita S. & A.). 
I^rva: occur on nearly all varieties of deciduous trees. 
Exhibit: Adults, larva'. 

CA.SE- 38. 

127. The TTaderwiug Koths (Gienus CaiocfUa). 

The lai^ gray larvte of these moths, of which there are many species in the United 
States, are nocturnal in habit, and conceal themselves during the day in the crevices 
of the bark on tree trunks and limbs. They devour the foliage of oak, hickory, wal- 
nut, poplar, birchi and other species of forest trees. 

Exhibit; Adults of the following species: Caiocala rdeda Grote, Catocala vidua 
B.& A., Catocala obtcura Strk., Caiocala cerogamaijuea., GOoealaunyuga Walk., Colo- 
catii roncumfieng Walk., Oiiocala cara Guen. 
126. The Semi-Iiooping Maple Worm (Honwplera lunula Dru.). 

The Blender green larvse occur on maple, willow, etc. 

Exhibit: Adults, larva, pupa. 
129. The California Phiyganidia (Phri/ganidiaadifomica Pack.). 

Larv» on oak, sometimes defoliating trees in California. 

Exhibit; Adults, larvie. 
ISO. The Poplar Tent-Maker {Melalopha indxua Hiibn.). 

larvae construct small tents on poplar and willow. Eastern States. 

Exhibit: Adults, larva. 
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131. The Black Hickory CatarpUlar (Dalanainl^enima G. & R.). 

■ larvis in colonies on hickory and walnut, eometiraee defoliating the trees. East- 
em States. 
Exhibit: Adult, larva, pupie. 

132. The Tellow-Hecked Apple-Tree Caterpillar (Daiana miniOra Dm.). 
Larv» in colonies on birch, calt, and other forest trees, as well as on apple. East- 
ern States. 

Exhibit: Adults, ^^, larvte, pupa. 
1S3. The Striped Hickory Caterpillar {DaUma angudiG. & R,). 
Larvte in colonies an hickory and oak. Eastern States. 
Exhibit: Adults, 

134. The Oreeu OakCaterpillaf (Muiato^bosa S. & A.). 
Larvie on oak, maple, and other forest trees. 

Exhibit: Adult, larvfe. 

135. The Rosy Hyparpaz {Hyparpax aurora S. & A. ). 
Larvie on oak in the Eastern States. 

Exhibit: Adults. 

case: 29. 
136 The Red-Humped Oak Caterpillar [Suramerisla albifroia ^. &A.). 
Larvie on oak, Bometimes defoliating trees in the Eastern States. 
Exhibit: Adults, larva, pupa. 

137. The Rusty Tuaeock-Koth (NotoU/pkua antiqualAaa.). 

Larvie on most species of decidnous forest trees in America and Europe. 
Exhibit: Adalts. 

138. The California TuMOck-Hoth (Wemerocampa veltnta Bd.). 
Larvae on various species of deciduous forest trees in California. 
Exhibit: Adults, larva. 

139. The White-Marked Tuesock-Hoth (Hemwocainpa leueosAgma S. & A.). 
LarvEe sometimes defoliate elm, maple, and other deciduous forest trees in the 

Eastern States. 
Exhibit: Adults, egg-mass, larva, cocoon. 

140. The Dark Tusaock-Hoth ( Olaie acli/iiina S. & A. ). 
I^rvie on various deciduous forest trees in the Eastern States. 
Exhibit: Adult. 

141. The Brown-Tailed JCoth (ExipTodi* chT'j*<yrThfe<i'L\an.). 

Introduced from Europe and destructive to deciduous forest trees in Massachusetts 
and New Hampshire. 
Exhibit: Adults. 

142. The Gypsy Uoth {Porlhetria di^par Linn.). 

Introduced from Europe and very destructive to nearly all deciduous and a few- 
coniferous forest trees in Massachusetts. 
Exhibit: Adults, larvie. 

143. The Foi-est Teat-Caterpillar {Malacosoma (Glifiocampa) diaalria Hiibn.). 
Larvffi at times very destructive to maple, oak, poplar, gum, and nearly all other 

deciduous forest trees throughout the United States. 
Exhibit: Adults, eggs, larvs, pupa, cocoons. 

144. The Tufted Tent-Caterpillar {Malacosiyma {Clieiooampa) conttnOa Stretch). 
Larvfe on oak in California. 

Exhibit; Adults, eggs, larvte. 
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146. Tli« Americaa Tent-Caterpillar {Malaco»oma (Clisiocampa) ameruxmaVah.). 

LaiYSS principally destructive to fruit trees, but also to cherry and a few other 
forest trees in the EaBt«m States. 

Exhibit: Adults, egge. 

146. The Bocky Hountain Teut'Catarpillar {Malacoeoma (Clifiocampa) Jmffilig 
Stretch.). 

lATVte feed on deciduous forest trees generally and are »t times very destructive. 
Rock3r Mountain States. 

Exhibit: Adults, eggs, larv». 

147. The Northweatem Tent-Caterpillar (Malacoeoma (Clwiocampa) pUmaiie 
Dyar.). 

Larvfe on most species of deciduous forest trees in the Northwestern States. 
Exhibit: Adnita, larva, cocoon. 

148. The Califomian Tent-Caterpillar {Malaeoioma {Clitiocampa) ttUi/omim 
Pack.). 

Larvie on oak in California. 
Exhibtt: Adults, larva. 

149. The Sprin^Canker-Worm (i^ifeacrtfaim-iKiJa Harr.). 

The larvie feed upon the surface of the leaves of various forest and shade trees; 
especially upon elm in the Eastern States, 
Exhibit: Adults, pupa. 

Cj^SB 30.' 

150. The Cherry-Leaf Web-Worm (OlfocaZpeunffufafa Linn.). 
The larvse live in webe on the terminal shoots of black cherry. 
Exhibit: Adalte, work. 

161. The Western Oak Span-Worm ( Therina aomniaria Hulst. ). 

The larvfe occur on oak in the Northwestern States, sometimes defoliating trees. 

Exhibit: Adults, pupte. 
163. The Iiar^ Forest Bpan-Worm (Sabulodes tranecersata Dm.). 

Larvie occur on maple, poplar, oak, etc. 

Exhibit: Adults, larva 

163. TheCrinklyFlannelHoth (Ld^oairispoIaPack.). 

The larvfe, which somewhat resemble the slug caterpillars, feed upon oak, poplar, 
and a variety of other deciduous trees. 
Eihibit: Adults. 

164. The Oak Web- Worm (Archipe (Caceecia) fervidana Clem.). 

Larvfe live in colonies on oak, sheltered by a web inclosing leaves and a mass of 
excrement. 

Exhibit: Adults. 
156. The SlnfT Caterpillars (Family Cochlidiida:.)- 

These brightH3olored slug-like larvse feed very generally on foliage of most decidu- 
ous trees. 

Exhibit: the following species: &Mn«^Jmu/«a Clem., adults, larva, cocoon; Euclea 
ddpkinii Bdv., adnlt; Euclea indOermina Bdv., adult. 
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PARX OF CASK 31. 

166. Abbott'a WUte-Pine Sawfly (.Lophyrug aiibotti Leach). 

This species, ti^ether with several closely allied forms, is at timi» very destructive 
to pine. 

Exhibit: Adults, larvs, cocoons. 

167. Tbe Larch Sawfly (Nemalaii erUiaonii Hartig). 

One of the moat destructive forest insects; tiie larvie at various times past entirely 
defoliated the larch throughout the Northeastern States and caused the death of a 
large proportion of the trtses. 

ExBiBrr: Adults. 
166. Tbe Iiarge American StcwAy ( Oimbex amerioana Leach) . 

Larvee destroy foliage of elm, willow, poplar, and linden. 

Exhibit: Adult. 

lasOELLAlTEOnS FOLIAOE INBBCTS. 
PART OB" CASK 31. 

159. The Common Walking Stick (Diapheromerafemorala Say). 

Young and adults devour foliage of deciduous forest trece. 

Exhibit: Adult. 
leo. Ths Katydid {Microceiitrum taurifoliam Linn.). 

Young and adults feed on foliage of trees. 

Exhibit: Adult, ^gs. 

T.TC A -F.nmeTT.-RH FAHHiT scAAABsn>.s. 

161. The BbinocerOB Beetle {Dgruuteg tilyug Linn. ). 

L^Tvte mine in decayii^ stumps; adults deetroy foliage of aHli. 

EUhibit: Adults, 
162- The Goldsmith Beetle ((.Ma/palanv/mt lion.). 

.\dults on oak, poplar, and other deciduous trees, aometimes defoliatuig them. 

Exhibit; .Adults. 



PART OF CASE 31. 

163. The Imported Blm Ii*af-Beatla ( OalfnicelUi latei4a MulL>. 
A very serious enemy to the elm in the Eastern States. 
Exhibit: Adults, work. 

164. The I-arger Blm Leaf-BeeUe {]io,io.-esta <vn«/t' Say). 

Adults and larvie destroy foliage of elm in sections of the MidiUe West. 
Exhibit: Adults, work. 

165. Th« Striped WiUow Leaf-Beetle (Jtfrf <>.«>».. i i«-rf^.i Fab.). 

Both \at\-x and adults feed ou foliage of poplar and willow, and ar« at tin 
de6tructiv<^ to these treer?. An eepe^ial enemy of the osier willow induptrj-. 

ExHiBrr: Adults, pnptv. 
lea. Tha Spotted WiUow Leaf-BeeU« [^iifkifoinct Utppoiwxi I, inn), 

Habits similar to the above, but less abundant and injurious. 

Exboit: Adohs. 
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IXJUBING THE FBUIT. 

THE WJ^EVILS. FAHU'T CXntOXTLIONIXUB. 

■ PART OB' CASK 31. 

167. The Nut Weevils (Genua Balanirau). 
There are numerous species, the larvffi of whiuh live within acorns and nuts of 

Exhibit: Adults of the following apedea: Batanimii namcut Say, BaiantiMt caryss 
Horn, Balanmue querciM Horn. 
188. The Walnut Fruit Weevil {Omolraclulug jagUaidU'Lec.). 

The larvse live in green fruit of walnut 

Exhibit: Adults. 

CONE AND NOT WOBJCS. OKDBB I.EPII>OFTXSA. 

PART OF cabs: 31. 

109. The Hickory Huak-Worm (Grapholitha caryana Fitch). 

The larvfe live within the inunatnre nate and hnaka of the hickory and pecan. 

Exhibit: Adults, work. 

170. The Spruce Cone-Worm (Pinipe^Jis renicufeHaGrt.). 
I^rvie attack conea of spruce. 

Exhibit: Adult, work. 

171. The Southern Pine Cone-Worm. 

An insect closely allied to the spruce cone-worm which attacks the cone of the 
Southern long-leaf pine. 
Exhibit: Work. 

INJUBING THE TWIflS AND SMALLER BRANCHES. 

THE CICADAS. FAMTLY CICADID.S. 
PAiiT OB" Cji.SK 31. 

172. The Seventeen-Tear Cicada, [TUncen aeptetu^cimlAnn.). 

The moat destructive apeciea, but owii^ to the long period required by the young 
to reach matarity only injurioua some yeara. 
Exhibit: Adults, papa, work. 

THE SCAIiE INSECTS. FAiai.T COCCID.S. 
PAB,T OF CASK 31- 

173. The Cottony Maple Scale (PuMnanamnumerabUigRath.). 
Secomea at times very abundant on twigs of maple. 

Exhibit: Adult acales on tw^. 

174. The Gloomy Haple Scale {Aspidioluetenebricosue Cotast.). 

At Umea very abundant on maple. Principally injurioua to shade trees in the 
neighborhood of towns. 

Exhibit: Adult acales on bark. 
17fi. The Hickory Soft Scale {Lecaniumap.). 

At times abundant on hickory and pecan in the Southern Statea. 

Exhibit; Adult scales on twigs. 



28235— Ko. 48—04 3 



igtizedoy Google 



THE TWIG WEEVIIJ3. FAMILT CURCULIONID^. 

170. The ■WestemSpnice Weevil (Pissoiieasp.)- 

AttactcH and kitla the terminal shoots of Sitka H]>ruc«, Ltiusiu); defonntid treex. 
Northwestern States. 
BsniuiT: Adulta, larvx, work, 

177. The White-Pine Weevil (/Vs«iii«J*(roW Peck,). 

Attacks and killa the terminal ehoots of white pine, spruce, and deodar, i^iuiing 
serious deformity to the tree; also breeds in the bark of the lower portions of the 
trunk of piaes and spruce, hastening the death of injured trees. Eastern States. 

Exhibit: Adults, work. Sections of young white pine showing nature of in jury to 
terminal shoots. (I^lfe case.) 

BOUND-HEADED BOBEBS. FAMILY CEBAHBTCID.S. 
FAJRT OF OA6K li-^. 

178. TheOakPruner {Elapkidion riUoaum Ffth.) . 

The larvae bore in twigs of living oak, hickory, ete., laiising them to break and fall 

ExBiniT: Adulta, work. 
178. The Hickory Twig Qirdler (Ondderu <MyidiUaiia.y). 

Tlie adult girdlee the twigs of oak, hickory, penummon, and other trees, some- 
times 90 extensively na to cause serious injury. 

ExniBiT: Adults, work, figure. 

INJURING THE INNEE BARK AND SAPWOOB. 
THE BABE WEEVII.8. FAMILY CUBCUUONrD.a:. 

CA.SK 33. 

180. The CypreoB Weevil (Eudocimmmarmerheimii'Boh,), 

The adults feed on the bark of bald-cypress twigs, causing their death, and the 
lan'ie mine the inner bark of injured and recently felled trees. Southern Staffs. 
Exhibit: Adult, larva, work. 

181. The Pales Weevil (ifj/fofeiuspafesHbet.). 

The larvic bore into the inner hark of stumps and roots of recently felled, dying, 
and injured pine. Eastern States. 
Exhibit: Adults. 

182. The Pitch-Bating Weevil (PacAi/IoWiwpMnwHTM Germ.). 
Has iiabits similar to the pales weevil. Eastern States. 
ExiiimT: Adults. 

183. The Wahiut Weevil (Oryplorhynchu» paTOchuii'H\mt.). 

The larvie mine tbe inner bark and sapwood of weakened and recently dead 
walnut.' 

Eshibit: Adults, work. 

184. The Kr Weevil (PUsodea duUvs Rand.). ■ 

The larvae mine the inner bark of balsam fir, hastening the death of injured tre««. 
Northeastern States. 
Eshibit: Adults, larvae, work. 
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CA.aE 34. 

186. The White-Pm« Bartryer (Monohammtig tctUellaliaS&y). 

Larvte mine the inoer bark and bore deep into the eapwood of white and silver 
pine, haatening the death of dying trees and injuring saw logs. 

Eihibit: Adults, work. 

186. The Oommon Fms SSiWyer (Mojiohammut con/asor Kirby). 

The larvffi mine the inner bark and bore large holes into the eapwood of djdng 
trees and saw logs of pine and spruce. 
ExRiBtr; Adults, larva. 

187. The Ponderous Pine-Borer {ErgcUei »piaiialut hec.). 

Larvte bore in dead pine logs, injuring them for timber. Northwest«m States. 
Exhibit: Adulla, larva, work. 

188. The Knob-Homed Pine-Borer (^cuTKAodniM ntxionM Fab.). 
The larv«e mine the inner bark of pine stumps and large 1<^^ 
Exhibit: Adults. 

189. The Obsolete Piae-Boior {Acanlhotinue ob»oleta» OMv.). 
The larvse mine the inner bark of freshly killed pine. 
Exhibit: Adults. 

190. The Small Fine Bark-Borer {Cemtagrapbiii pii»iUm Kirby). 
Larvse mine the inner bark o( dead and dying pine. 

EzHiBrr: Adults. 

191. The Iiesoer Pine Borer {Atemum maetum Hald.). 

Larvie bore into sapwood of dead pine and spruce logs and stumps. Eastern 
8tat«s. 

ExHiBrr: Adults. 

CASK 35. 

183. The Poplar Borer {Saperda, ccUcarata Say). 

Larvffi bore in tninke of living poplar, cottonwood, aud willow, causing great 
destruction to these treee. 

Buhibit: Adults, work. 

193. The Common Elm-Tree Borer (Saperda Iridetdala Oliv.). 

The larvee mine the bark and sapwood of dead, dying, and healthy elm, often 
causing great destruction. 
EiHiBrr: Adults, work. 

194. The Poplar Girdler {Saperdn concolor Lee ). 

Larves mine in green bark of poplar saplings, girdling the trunks and causing 
large swelUngs; also attack willow. 
Exhibit: Adults, work. 

196. The Sugar Maple Borer (PlayUmotus speciosug Say). 

Larvee mine the inner bark and sapwood of recently dead, dying, and living 
maple, often causing the death of weakened tre^s. 

KsHiBrr: Adults. 
196. The Locust Borer (Cyllene robitiix Forst. ). 

Larvse mine the wood and bark of living black locust, causing great damage and 
destruction. 

Exhibit: Adults, work. 
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107. The Iiiaden Borar (Saperda vestUa Say). 

iMTVfs mine the inner bark and bore into the trunk of linden, causing much injury. 

Exhibit: Adnlte, work. 
198. The Ohestnut CaUidium (OaUidiwn xrmm Newm.)- 

Larvae mine inner bark of chestnut, haetening, and perhaps catuing, death of aged 
or injured trees. 

Exhibit: Adults, larvie, pupa. 
196. The Belted Chion (CTiitm dnctiu Dru.). 

The larv«e mine the inner bark and bore into the wood of trunk and bisnchee of 
dying and recently dead hickory, chestnut, oak, ete. 

EKHiBrr: Adalte, larva, work. 
200. The Dusty Oak Borer ( Romaleata atamanum Dm. ). 

Latvffi in etumps and 1<^ of recently dead oftk. 

Exhibit: Adults, 

CASK 36. 

301. The BeautlAil Hickory Borer (OMVjMi^'intHald.). 
Idirvte bore in hickory. 
Exhibit: Adults. 

202. The Tiger Hickory Borer (Ooeaf^rmaDeG.). 

Larvse mine the inner bark and sapwood of living hickory and oak. 
EsHiBrr: Adults. 

203. The Whita-Iiined Cypress Borer {Fhysocnemum andres Hald. ). 

Larvse mine the inner bark and outer sapwood of cypress logs. Southern Staffs. 
ExHierr: Adults, larva, work. 

204. The Common Hickory Borer (iSaperiia (iisciTuiea Fab.). 

Larvie mine the inner bark of injured, dying, and recently dead hickory. 

Exhibit: Adults. 
SOS. The Bine-Winged Walnut Borer {Oauroteg cyanipeanit 8e,j). 

Larvpe infest walnut. 

Exhibit: Adults. 
200. The Iiicheu-like Beetle {LepioetylM acali/enu Say). 

Larvee mine the inner bark of dying and dead tulip (lAriodendron). 

Exhibit: Adults. 

207. The Ash-Colored Uulberry Borer {HOtemis diierea Oiiv.). 

Adults feed on the foliage and larvw mine the green bark and sapwood of dying 
and injured mulberry. 
Exhibit: Adults. 

208. The Fainted Hickory Borer ( OylUne picta Dru. ). 

Larvee bore in the trunks of dead, dying, and sometimes healthy hickory trees. 
ExHiBrr: Adnlte. 

CA.SS1 37. 

209. The Curious Cypress Borer {Curivs denkUue Newm.). 
Larvie mine the smaller branches of young bald cypress. 
Exhibit: Adults, work. 

210. The Banded Ash Borer (iVeod^ug mprjca Say). 

LarvEe very injurious to dying trees and saw logs of black ash, boring 
holes through the wood. 
Exhibit: Adults, work. 
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Sll. The 'Bigid Cypr»M Bor»t I (Erne riffida Bay). 

Larvse mine inner bark ot girdled cyprera and dyii^ cedar. 

Exhibit: Adnlt, larva, work. 
21S. Th» Southern Oak Borac {MaUodon dagytUmata ^y)' 

Larvfe bore in healthy live-oak, hackberry, and hickory trtits, greatly injuring 
them. Sonthem States. 

ExHiBrr: Adnlte. 
213. The Live-Oalc Boot-Borer (ifo^fiMionnKianoptM Linn.). 

Larvfe bore into the roota of young oaka, eauaing dwarfe<i and worthless treee. 
Southern States. 

ExHiBrr: Adult 
814. The Variable Oak Borer {PhyTnaUida variaUla Fab.). 

LarvEe mine inner bark of dying and recently dead oak; are also injurious to tan 

ExHisrr: Adult, work. 
316. The Thunderbolt Beetle {Arhopahu fulminaru Fab.). 
Larvee mine the inner bark and aapwood of chestnut and oak. 
Exhibit: Adults. 

316. The IiBMer Frionufl {OrOioioraa branneam ForaL). 
L^rva in decaying logs and stumps of nearly all forest trees. 
Exhibit; Adults. 

317. The Cottonwood Soot-Borer (Pleclrodera tcalalor Feb.). 
Larvte in roots of poplar and cottonwood. 

Exhibit; Adults. 
SIS. The Broad-Kecked Frlonus {Friomu latieoUu Dru.). 
I^rvfeiniootsof oak and poplar. Sometimes destructive. Also in stumps of pine. 
ExHiBrr; Adults. 

CASIC 38. 

319. The Destructive Spruce Wood-Borer (Tefroptunt cinnam(^)Unan Kirby). 
lervte mine green bark and wood of injured and dying spruce, hastening death 

and promoting decay. 

Exhibit: Adults, larvse, work. 

320. The Wavy Spruce Borer (Xylotrecktu unduJMM Say). 

LarvEe mine tlie inner bark and sapwood of Donglaa spruce, fir, and hemlock. 

Exhibit: Adults. 
331. The Canadian Iieptura [Leptura eanad^nM Fab.). 

larvie mine sapwood of dead spruce and hemlock, inducing rapid decay. 

Exhibit: Adulta. 
339. The Bed-Headed Clytue (Neoclylm erythrocephaltit Fab.). 

larvje mine in dead and dying bark and sapwood ot a great variety of foreat trees, 
maple, aah, hickory, sweetrgum, cypress, etc. 

ExHiBrr: Adults. 
333. The Bibbed Pine Borer (RhaffiumUnetUumOViv.). 

Larv«B mine the inner bark of dying and dead pine, apruce, and some other 
conifers. 

Exhibit: Adulta, larvte, pupa, work. 
324. The Black-Horoed Pine Borer { Caltidmm atiientuUum Newm. ). 

I^irvte mine inner bark and wood of dying and dead pine, cedar, et«. 

Exhibit: Adults, work. 
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33S. The Four-Uarked Ash Borer (.Knina guotjH^emtnalaBajr). 

Laivai invest aah tmd hickory. 

Exhibit: Adolta. 
826. The Oedar Borer {Hylotrupen litpime Fab.). 

Larvfe mine inner bark and sapwood of cedar, causing the death of the trees. 

Exhibit: Adults, larvte pupa, work. 
327. The Banded TTrographie ( Vrograph.ig/a»eiatue Horn), 

The larvfe mine (he inner bark of dead oak, maple, chestnut, sweet^uni, hickory, 
walnut, aonrwood, dogwood, and probably nearly all deciduous trees. Eastern 
States. 

Exhibit: Adults. 

398. The BuBtic Borer (^Yj/ZofrvchiucoZontu Fab.). 

larwe mine the inner bark and sapwood of recently cut or dying oak, cheetau^ 
hickory, maple, and other hard woods. 

EzniBir: Adults. 

THE IliAT-HEA]>EI> BOREBS. FAMTT.T BnPRESTID.£. 
CA.e:Ei 36. 

S29. The Bronze Birch Borer (^^(fHiusaiiiiug Glory). 

The larvte mine the inner bark of living and injured birch and poplar. Very 
destructive in the Northern States, 

Exhibit: Adults, work. 
380. The Two-Iiined Obeatuut Borer {AgrOm Ulineaivs Web.). 

The slender larvs mine the inner bark of recently dead, injured, and healthy 
chestnut and oak. One of the principal causes for the wholesale deHtmction of 
chestnut in the Sonthern States. 

Exhibit: Adults, work. 
331. The Eastom Hemlock Bark-Borer (MelarwphUa fvlvogvOaia Harr.). 

Larvie mine the inner bark of recently dead and injured hemlock in the Eastern 
States. 

ExniBiT: Adults, work. 

333. The Flat-Headed Apple-Tree Borer (Chryiobothria fem<yr<Ua¥&\i.). 

The larvffi mine the inner bark of recently d(>ad and injured oak, chestnut, hickory, 
maple, and some other deciduous forest trees. Eastern States. 
Exhibit; Adults, larvse, pupfe, work. 

CASK 40. 

S33. The Flat-Headed Pine Bark-Borer (Chrymbothrig dmUpfjt Germ.). 
Larvee mine the inner bark of recently dead and dying pine. 
Exhibit: Adults. 

334. The Flat-Headed Hickory Borer (DicercaohiciTii Tab.). 

Larvie bore into the trunk and limbs of hickory, maple, and some other deciduous 

Exhibit: Adults. 
236. The Western Hemlock Bark-Borer (MdanopkUa drummondi Eirby). 

The larvBB mine the inner bark of depd and healthy hemlock and Douglas sproce, 
causing defects in the lumber and killing trees. Northwestern States. 

Exhibit: Adults, larva, pupa, work. 
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INJUBING THE WOOD. 
THE FI.AT-HBABED BOBEBS. FAiai.T BTTPBESTID^. 

r-AJRT OB" CASK 40. 
336. The Turpentine Borer {BupremU apricnne HbeL). 

The larvse bore into the eoiid resinous heartwood of long-leafed pine after "box- 
ing" by turpentine workers, so weakeniag the trunk as to cause it to break and 
spoiling portions of it for himber. 

Exnimr: Adult, work. 
S37. The Oolden Buprestia {BupreeHaaurvlenlalATiR.). 

I-arvie t>ore into trunks of dead pine, spruce, flr, and other conifers. 

Exhibit: Adults. 

238. The Heart-wood Fine Borer {Chalcophoravirginimm» lira.). 

I^FA-ie bore into trunks of dead pine and spruce and into heartwood of living trees. 
Exhibit: Adults, work. 

■WALL CASK. 

S3C The CTpreea Sapwood 'BoT^t {Acmeeoderap\dcheUa'ii'\)ei.). 
LarvK mine the sapwood of girdled cypress several years after death. 
Exhibit: Work. Cypreea board showing injury to the sapwood (large case). 

THE TIMBEB BEEIIJBS. FAStH'Y SCOIiTTTD^. 

PART OF CASK -11. 

840. The Hickory Timber-Beetle (XykfwruKCelm»VAc\\.). 

The adulle excavate long branching galleries in dying treeH and logs of hickory. 
Exhibit: Adults, work. 

'WALL OA.SK. 

341. The Pan-American Platypus {Platypim compogitusBAy). 

The adults bore into the Bapwood and sometimes into the heartwood of dying 
hardwoods and coniferous trees of numerous species. 

Kxhibit: Work. BoardHfrom girdled cypress showing piu-iiohMlffoclK caused by 
the galleries. 

THE POWDEB-POST BEETLES. FAMTLT PTINrD.S. 
PA.RT OF CA.BK 41. 
S42. Tho B«d-Shouldered Ptinid Borer (Sinoxylm Ixmlare Say). 

Adult bores short curved galleriea in branches of dead hickory, persimmon, and 
most other deciduous trees; the larviE bore the solid wood. 

Exhibit: Adults, work. 
343. Fowder-PoBt Beetles (Genus i.ifi:<tut). 

Kxhibit; Work, sections of seasoned ash and hickory showing characteristic 
injury by the beetles and larv*. (Large caae.) 

THE TTBCBEIt WORUS. 

PART OK CASK -±1. 
244. The Northern Brentliis (Eupaalin minvia Dm.). 

The larvee excavate extensive galleries in wdid wood of recently dead and dying 
oak, chestnut, beach, elm, cypress, and moat other species o£ deciduouw t'irest trees. 

Exhibit: Adults, work. 
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34S. The Ohaatant Tixa\>«T Vf orxa (Lifmexylonierkeam Harr.). 

The larvK excavate extensive galleries in the heartwood and sapwood of living and 
dead cheetaat and oak. 

Exhibit: Adult, work. 

XHS CASPENTBB WORMS. OBDEB LEFIDOFTEKA. FAXXLt 



cash; 43, 

340. The Iieopard Hotta {Zetnera pyriwi Fab.). 

An introduced species very injurious to forest, ehatle, and orchard trees in the 
vicinity of New York City. 

Exhibit: Adults, larvie, pnpa, work. 

247. The Oak Carpenter Worm {Pruawxygtug roUnUe Peck). 

The larvffi mine in living oak and locnst and are aometimea very destructive, espe- 
cially to aged trees. 
Exhibit: Adults, work. 

248. The Poplar Carpenter Worm ( Costtte ceniereneit Lint, ). 
The larvK mine in tnmkB of poplar. 

Exhibit: Adolts. 

THE SOBXrXAXUi OB WOOD WASFS. FAMILY VJt6CSnTD.m. 



S4e. The Pigeon Tremex ( Tremex columba Linn. ). 

Larvfe mioe theaapwoodof hickory, oak, poplar, maple, and other deciduous f( 
trees, hastenint; the death of those weakened by other causes. 

Exhibit: Adulta, work. 
380. The Pais Tremex (TVemexferfcetu Bay). 

HaUts like the pigeon tremex:. 

Exhibit: Ad alts. 
2B1. The White-Homed Homtail (Tkocenu alhi/vymU Fahr.). 

Attacks spruce, hemlock, and fir. 

ExHiBrr: Adulte, larva, pupa, work. 

363. The Blue Homtail(Pa«ruruscj«in«u« Fab.). 
Attacks spruce and flr. 

Exhibit: Adult. 
3S8. The Banded Homtail {Unxxrai abdimmuUig Harne) . 
Attacks spruce. 
Exhibit: Adults. 

364. The Tellow-Wing^ Homtail (frocenig fiavipennis Kirby). 
Attacks spruce. 

Exhibit: Adults. 

365. The Small-Pine Horntail (Faurvnu pinicola Aehra.) . 
Larvx in pine. 

ExHiBrr: Adults, 

366. The Black-Pine Homtail {Paururut liopkaun Ashm.). 
Larv» in pine. 

Exhibit: Adults. 
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PASASITIC ENXHIES. FAJOLT lOHNXUHONnUB. 

PART OF CASB5 43. 

S07. The Luuated Iionif-Stme {ThoUt»a luruUcr Fab.]. 

There are several quite similarspecies of these insects, which by means ol the loDg, 
thread-like appendage to the body, deposit their egge within the galleries of the 
homtjul iarvie upon which their own larvte are parasitic 
Exhibit: Adulis. 

INJUBINe INNER BARK. 
SHE BASK-BEETLBS. FAKHiT S0OLTTn>.ai. 

CASK 44. 

268. The Pine-Deatroying Beetle of the Black HilU {Dendroetomu ponderotx 

Hopk.). 

Attacks healthy pine and spru(« in the Black Hills of Sonth Dakota, and Rocky 
Mountain r^on. The adult beetles excavate chancteriatic galleriea in the inner 
bark of dead, dying, and healthy trees. Their egge are deposited along the aides 
of these galleries, and the larvse developing from them mine the inner bark. It 
is estimated that it has been the primary cause of the destruction of 1,000,000,000 
feet of bull pine (Pinna ponderoaa) in the Black Hills. 

ExHiErt: Adults, work. Sections of trunks of western yellow pine attacked by 
beetles showing pitch tubes on surface and marks of galleries in inner bark. (I^rge 

CA.8B: 40, 

S68. The Destructive Pine Barl[-Beetle(Denilr[>ctonu«^ORto/ttfflmm.). 

Attacks healthy pine and spruce in the Southern States. It is capable of enormona 
destruction and, though usually held in check by natural causes, has at various tjmee 
past so increased as to seriously menace theentire stand of pine and spruce in portionB 
of the Southeastern States, notably in West Virginia in 1891-92. 

ExHiErr: Adults, work. Markii^ on surface of wood of beetle-killed tree; appear- 
ance of out^r bark of beetle-killed trees; outer bark of tree scaled off by woodpeckers 
in search of beetles and their larveo. (Large case.) 
S60. The Oregon Tomicus {Tomiai» oregoni Eich,). 

A secondary enemy of pine, attacking and hastening the death of trees primarily 
attacked by the pine-destroying beetle. 

Exhibit: Work. Section of top of western yellow pine, showing galleries of adult 
beetles in inner bark. ( Large case. ) 

261. The Companion Bark-Beetle (Tomiew nwtinig Eich.). 

A common species infeeting pine in the Southern States. When abundant it 
attacks and kills healthy trees, but is especially common as a secondary enemy in 
company with the destructive bark-beetle Deniirodtmut frordalu fflmm. 

Exhibit: Adults, work. 

CASK 4e. 

262. The Lawson Cypress Bark-Beetle (J'ftifflomntia cupregjaHopk.). 

Attacks transplanted Lawson and Monterey cypress in California. It also attacks 
redwood. 

Exhibit: Adults, work. 

263. The Hickory Bark-Beetle (Scolytw qaadritpinotux Bay). 

A common bark-beetle in hickory, frequently causing the death of trees. The 
adults also do some damt^te by gnawing the base of small twigs, causing i^iiAt death. 
Exhibep: Adults, work. 
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CA.sk -4r7. 

S64. The Uountain-Pine Dendroctouuii [nendTodomie n. sp.). 

Attacka living, injured, and recently felleil mountain or Bilver pine, sugar pine, 
and lodge-pole pine in the Northwestern States. Very common and capable of Rreat 
destruction to the best timber. 

Exiiibit; Adults, work. 
28B. The Arizona Dendroctonus (Daulroetmaia D.Bp.). 

A conJmon bark-beetle in the eoiitliem Ilocky Mountain refrfon, attacking heal lliy 
western yellow pine, and, in company with several closely allied species, causing 
great destniction o£ large quantities of tbe best timber. 

Exhibit: Adults, work. 
266. The Bald Ojrprese Bark-Beetle (PhUeosinuf 

Attacks recently felled and girdled bald cypress ii 

Exhibit: Adults, work. 



Ca.sk 4S. 

267. Tbe Dubliis Clerid ( Thanasimun dvbius Fab. ). 

The beetles destroy the adulte, and the larviC prey upon the developing broods 
of many species of bark-beetles in pine and spruc'e, and are frequently of the 
greatest benefit in holding in check the more destructive of these, 

Exhibft: Adults. 
368. The Spider-like Clerid {Clerus xphegnu Fab.). 

The adults feed upon the adults and the larvm upon the developing broods of 
numerous destructive bark-beetlea in pine, spnice, and fir. Western Stales. 

ExHiBrr: Adults. 
269. The European Bark-Beetle Destroyer (Ttumadmus/oriuicaTiui Unn. ). 

Is very destructive to bark-beetles infesting pine and spnice in Europe, and was 
introduced into America in 1882 to act as a cheek to tbe alarming increase of the 
destructive bark-beetle {DendTOdorme frontalis) in West Virpnia. 

Exhibit: Adults. 
S70. The Oraug'e-Baiided Clerid (Qinii KhneumonimsYa^.). 

The larvie prey upon the developing broods of the hickory bark-beetle (Smhjlv» 
qaadri»pini>m»). 

Exhibit; Adults. 

271. The Hairy Clerid ( CAnnesfti piJosa Foret). 

The larvse prey upon and do much toward preventing the increase of several of the 
destructive flat-headed borers {Vuprentidic) in deciduous trees. 
Exhibit: Adults. 

THE CUCE BEETLES. rAJULY ELATEBXDJEi. 

272. The Eyed Dlater (Ataut omUatus Linn. ). 

.is a larva preys upon numerous species of bark and wood boring insects in 
deciduous frees. 
Exhibit: Adults. 

273. The Bmall-Eyod Elater {Akiua mytqm Fait.) . 

As a larva preys upon the larger species of borers in coniferous trees. 
Exhibit: Adults, larva. 
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374. The Fonr-Winged F&raait«a (Order Hymeaaptera. Fsmiliefl IchmewnonidtE, 

Braconidm, Clialcidid.r, etc.). 

Kxhibit: Two larval galleriee of the rigid cypress borer ((Eme rigida) , in one of 
which the insect atttuned full development, while in the other it was attacked and 
killed by a parasite, Bromn sp. 

Adults and cocoons of Beveml gpeciee which attack larvic of butterflies and moths. 

Adalts and cocoons of several Bpeciea which attack larvic of wood-boring inaects. 

THE TROOOBITIDS. 7AHILT TBOOOSITIDJB. 

276. The Green Trogositid (TrogonUi nrescem Fab.). 

A very important enemy of nearly all the larger and more destructive bark-beetlee. 
The adnlta conceal themselvee in the outer bark, and the larvie enter the galleries 
and prey npon the Insects therein. 

EZHiBtT: Adults. 

THE OOLTDUDS. VAMXUT COLTDIXIUB. 

376. The Tuberculate Oolydiid (AtdoniumtubertuUilwnljx.). 

The adults ent«r the galleries and with the larvie feed upon various epeciee of bark- 
beetles in all their stages. 
Exhibit: Adnlts. 

377. The Line-ICarked Oolydiid {Colydixtmlineola^y). 

The adults enter the galleries and their larvie feed upon the developing brood of 
various species of Ambrosia beetiefi. 
RxHiBrr: Adnlts. 



BECTION III. 
SPECIAL nrTESTIGATIOirS. 

[In eonneetion wilh the eihibit of the Bureau of Forestry.] 

DESTBTTCnON OF FINE BT BABK-BBETLES ENT THE BLACK HILLS 
FOBBBT BE8EBTE, SOUTH DAKOTA. 

CA.eB3 49. 

278. The Pine-Destroying Beetle of the Black Hills {DeadToctomw ponder- 

(»«Hopk.). 

Attacks healthy pine and spruce in the Black Hills of South Dakota, and Socky 
Mountain region. The adult beetles excavate characterisUt galleries in the inner 
bark of dead, dying, and healthy trees. Their eggs are deposited along the sides 
of these galleries, and the larvie developing from them mine the inner bark. Very 
destructive. 

Exhibit: Adnlts, larva:, pupx, piteh tube on bark of living tree at entrance to 
gallery of adult beetle; completed galleries of adults and mines of young larvee in 
bark of living pine, showing characteristic appearance of bark in August of the year 
of attack; surface of wood grooved by galleries of the adult, showing characteristic 
appearance in Augost of the year of attack; gallery of adult, larval mines, and 
pupal chambers in inner bark, showing characteristic appearance in June of the 
year following attack; appearance of inner bark in August of the year following 
attack, after the emergence of the brood; siiiring chip from railroad cross-tie from 
tree killed by beetles, allowing c^haraot^ristic markings on surface of wood. 
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B70. The TelloV'Fine Wood ^ngtAver {PUyogenetcarimilatjitliec.). 

A. secondar; enemy of pine. Attacks brancbee and twigs of trees dying from 
«ttaelc of the pine^eetroying beetle. 

Exhibit: Adults; work of adults and larvee in bark and surface of wood. 
BM. Tlie Oregon Tomlcua {TomitMsm^goni Fich.). 

A secondary enemy of pine forests in the Bliick Hills, attacking the latter brancbes 
and upper portions of the tranks of trees injured by or dying from an attack of the 
pine-destroying beetle. Occasionally a primary enemy of living treea. 

Exhibit: Adulte; galleries of Oregon Tomicua and pine-deatroying beetle aide by 
side in bark of pine; work of adults in bark; groovings in surface of wood. 



281. The Deatrnctive Fine Bark-Beetle {Dendroctomtt /Totdalit Tinaa.). 
Attacks healtby pine and spruce in the Southern States. It is capable of enor- 
mous destruction and, though uaually held in check by natural causee, has at varions 
times past so increased ee to seriously menace the entire stand of pine and spruce in 
portions of the Southeastern States, notably in West Virginia in 1891-92. 

Exhibit; Adults; markings on surface of wood of beetle-killed tree; appearance of 
outer bark and surface of wood of beetle-killed tree; section of trunk of pine, show- 
ing galleries of adult beetles in bark two to three weeks after first attack, surface of 
wood marked by galleries of adult beetles and mines of larvie six to eight weeks 
after attack, outer bark of tree scaled off by woodpeckers in search of beetles and 
their larvte; work of adults and larvee in bark. 

282. The Companion Bark-Beetle ( Tbnitcus avulgug Eich. ). 

A common species infesting pine in the Southern States. When abundant it may 
attack and kill healthy trees, but is especially common as a secondary enemy in 
company with the destructive pine bark -beetle. 

Exhibit: Adults; appearance of work of adults and larvee in haxk; galleries of 
destructive pine bark-beetle and companion bark-beetle side by side in bark of large 
beetle-killed tree. 



CASE 51. 

383. The ArizonaSendroctonue (i>^^7v>cfoniM n. sp.]. 

A common bark-beetle in the southern Rocky Mountain region attacking healthy 
western yellow pine, and in company with several cloeely allied species causing 
destrucUoii of large quantities of the best timl^er. 

Exhibit: Adults; work of adults and Isrvee in bark. 

284. The Colorado Sendroctonus [Dendrocttmue apprmcimatia Dieta). 
Attacks recently-dead and living weatem yellow pine in the aoutbem Rocbj 

Mountain region. Often found working in the same tree and side by side with the 
Arizona Dendroctonus. 

Exhibit: Adult; surface of wood showing marks of work; gallery of adult and 
mines of young larva in bark. 

285. The Pine-Deatroylng Beetle of the Black Hills (DendrocUmui prniderois 
Hopk.). 

ExHiBrr; Adults; surface of wood showing characteristic groovings; gallery of 
adult and mines of young larvie in bark. 
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S86. TheUountainPmeDendroctonuB (I>«R(in>ctoniMn. sp.)- 

Attacks living, injured, and recently felled mountain or silver pine, w^ar pine, 
and lodge-pole pine in the Northwestern States. Very common and capable of gnat 
destruction to the best timber. 

Exhibit: Adults; work of adults and larvte in bark; surface of wood showing 
characteristic marks of work. 
S87> The Soi^laa Spruce Dendroctonua (DendroeU)mis n. ep.). 

Attacks living, injured, and recently felled Douglas spruce and weetera larch. 
Cocky Mountain region and Pacific coast. Very common and capable of destroying 
much valuable timber. 

Eznmrr: Adultn; gallery of adult and mines of young larvte in bark; inner bark 
of tree showing characteristic appearance of larval mines. 
388. The Bedwood Bark-Beetle {I^Uaoiinv* tequoue Hopk.). 

Attacks living, injured, and recently felled redwood and pant arborvibe. Cali- 
fornia to northern Washington. Very common in redwood, . 

ExHtBir: Adults; surface of wood grooved by adult galleries and larval minee. 
280. The Lawaon Cypreu Bark-Beetle {PIU(eom.nu» atprettx Hopk.). 

Attacks transplanted LawBon and Monterey cypress in California. It also attacks 
redwood. 

£xHnrT: Adult; section of small beetle-killed Lawbou cypress, showing b^innil^ 
of gallery of adult in living tree; section of small I&wson cypress showing chantcter- 
istic grooves in surface of wood, and ejtit holes of beetles in bark; branch of Mon- 
terey cypress showing grooves in surface of wood of adult and larval galleriee. 

JNTURIEa BY AHBSOSIA OB TUCBEB BEETLES. 

CA.ei: 63. 
290. Ttie Apple Wood-Stainer (PtfroinrcfonTruiM Fitch.). 

A small timber beetle first described from the apple, but attacking a great diver- 
sity of woods. It has proven very injurious to the wood of girdled cypress trees 
and sawed mahogany lumber. In its work in mah<^any it is accompanied by the 
oak wood-stainer (Pleroq/clonfa*ciatum), a closely allied species with similar habits. 

Exhibit: Adults; cypress lumber showing pin-hole defects caused by adults; 
mahc^any lumber Berionsly injured by the apple wood-stainer and oak wood-stainer; 
cross section of mahogany plank, showing single gallery of the oak wood-stainer. 
aei. The Pan-American Platypus {Ko/t/piMcompowftM Say). 

A timber beetle causing injury to the wood of a great variety of trees and the prin- 
cipal cause of pin-holes in cypress. It attacks girdled trees before cutting. 

Exhibft: Adults; cypress lumber showing injury in sapwood (pin-holes usually 
accompanied by staining). Cypress lumber showing injury to heartwood (pin-holes 
not accompanied by staining) . 
292. The Bugar-Oane Ambrosia Beetle {Xyleborusn. sp.). 

An extremely common species throughout the southern United Slates, West 
Indies, and Mexico. It attacks a great variety of woods and is also an enemy of 
snt!ar-cane, excavating its galleries in living stalks. 

Exhibit: Adult; injury to wood of cypress logs after cutting and before being 
sawed, showing entrance galleries on surface of wood and galleries in sapwood; 
iigury to mah<^»ny logs before, during, and after importation; injury to mahogany 
caused by entrance of beetles at end of logs. 
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293. The laage HaliOKuir Timber Beetle {Hatypus up.). 
Attocka mahogany trees and saw logs before importation. 
EiHiBiT: Work. 

nrsBCTs TtrvEBTiNa ctfiiess. 

CASK 54. 

994. The White-Lined. Cypreee Borer {Phygocnernum andrea: Hald.). 

Larvfe mine the inner bark and outer sapwood of cypress logs. Southern States. 

ExBiBrr: Adults; -larva; gallery; complete larval mine on surface of wood, of 
girdled cypress tree. 
296. ThoBigid Cypress Borer ((SmeHfrtiJa Say). 

Lame mine inner bark of girdled cypress and dying cedar. 

EsHrBir: Adult; larva; work; larval mines in bark of girdled cypress. 
296. The Bald CypreM Bark-Beetle (PUaomauia. sp.). 

Attacks recently felled and girdled bald cypress in the Southern States; beneficial 
to girdled trees as it hastens death and causes the logs to dry more rapidly. 

Exhibit: Adults; inner bark from girdled cypress, showing characteristic galleries 
of adalts and larvee. 
S97. The Oypresa Bapwood Borer (Acmaxtdera pulchella Hbst). 

A whit* grub which mines the eapwood of girdled cypress two or three years after 
death, causing rapid decay. 

Exhibit: Adult; larva; work. 
298. The Oypreae Weevil {Eadodmug mannerheimii Boh,). 

The adults feed on the bark of bald-cypress tvige, causing their death, and the 
larvee mine the inner bark of injured and recently felled trees. Southern 8tat««. 

Exhibit: Adult; section from trunk of living cypress, showing partially healed- 
over galleries made by larvie of this beetle which would eventually result in defects 
in the timber. 



SECTION IV. 
PH0T0OEAPH8. 

Western yellow pine trees killed by the pine-destroyii^ beetle. Black Hills, South 

Dakota. 
Section of yellow pine tree killed by the destructive pine bark-beetle. North Car- 
Trunk of western yellow pine killed by the Arizona Dendroctonua, showing work 

of beetles. New Mexico. 
Western yellow-pine tree, showing injury caused by the dark-red turpentine beetle 

at base. New Mexico. 

Monterey pine tree, showing injury of the dark-red turpentine beetle at base. 

California. 

Hemlock trees killed in 1892 by the hemlock span-worm. State of Washington. 
Trunk of hickory tree killed by the hickory bark-beetie, showii^ growth of white 

fungus following attack. Detroit, Mich. 
Silver-pine trees killed hy the mountain-pine Dendroctonus. Priest River Foreat 

Reserve, Idaho. (2. ) 
Bark from trunk of giant arborvitie, showing wines of the cedar bark-beetle. State 

of Washington, 
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Log of Doi^laB epmce, showing galleries of the Douglas spruce Dendroctonue. 
State of Waahington. 

Storm-felled Douglas spruce offering favorable coDditions for the propagation of 
the Douglas ^pruve Dcndroctoniis and other bark-beetlett. State of Washington. 

Bark from Btorm-felle<l log of Douglas spruce, showing galleries of the Douglas 
spruce Dendroctonous. Stat« of Washington. 
' Uroup of long-leafed pine killed by so-called "worm deadening." Ea8t«rii Texas. 

Young Sitka spmce, showing top killed by western spruce- weevil. State of 
Washington. 

Cottonwood tree killed by the bronzed Agrilus, showuig the galleries of larvie in 
tnink. Priest Biver Forest Reserve, Idaho. 

Yoni^ chestnut killed by the two-lined chestnut borer. Western North Carolina. 

Large chestnut, the death of which was hastened by insect injury. Western 
North Carolina. 

Girdled cypress tree injured by timber beetles. South Carolina. 

Trunk of hickory kille<l by liickory l»rk-beetle, showing galleries on surface of 
wood. Western North Carolina. 
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INDEX 07 SCIEHTIPIC NAXS8. 



AcanthoaiiinB nodonu t5 

obeoletus K 

Aomffiodera pnlchelta W.W 

Agrllns anxlna 11,88 

biliQeatnB St) 

AIb.118 myope 42 

ocnlatiis *2 

Aniaola, rublconda .- 29 

aenatoiia !8 

stigma S8 

Apatela amerlcoDa N 

obllnlta 29 

ApMdidte 2S 

Archlps ferrldsiui M 

AihopaliiB f oliuinaiu S7 

ABemum moestum S6 

nltldom 21 

ABpldiotiH lenebrlccsoB 83 

Auloniam tuberculatum 48 

BttloDiDue caryn 38 

iiMlcus S3 

qoercoa 88 

BtuJlarchla acchippua 27 

BaslloDa impeilaUi! 28 

Brscon almplei 28 

Bp <8 

21,22,27,38,89 

d (In Abies) 27 

BuprestlB aprlcnnti 39 

aunilsDla 39 

CaccBcla. (See Arehips.) 

CalUdiom anlennatDBi S7 

eereum 38 

Calocalpe undulBla 31 

CarpbDbonu D, Bp 18 

Catocalacoca 29 

cerogama 29 

concumbeos 29 

retecta 29 

nnljuga , 29 

vidua 29 

Cecidomyild ep. (IMue twig maggot) 23 

Osrambydds! 21,27,84,35 

CeralugiBpbiB puslllus 86 

Cerat«mia amyntoi 28 

catalpee 28 

UDdnlosa..... 2S 

Chalcld (caoAug l>lrd»«7e pine) 22 

Chalcophota Tirglnleiuls 39 

Chaiiena plloBB 12 

Chenaea slbiiicDB 23 

var 23 

28235— No. 
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CkrtdK.. 

Glenu iclmeumoiieus 

Bphegeus 

CtlilocBinpa. {See Malaooacima.) 

Qxrtdee 

OHydiida 

Coljrdlum Uneola 

ConotnioheliiB juglandla 

OoHida 

Coasus centereculs 

Colalpa lanlgeTa 

Cresaonia JugJandlB 

CryplialuB n. sp, IBaleamfliCrypbaluB)., 

□ ,sp, (Hairy CryphaluB)'.--.. 

n, sp. (Spruce Cryphiilus) 

CryplorhyQCbus porocbOB 

Crypturgaa aComus 

Curcullonid ap. (Douglas epnice twig'Wi 



Vll... 
sp. (Pine fungus-gall veevU).. 



Datana angudl 

tnlegeniioa 

mlnlEtra 

DendrocloQus approximatui 

frontal ie 

pleeaperda .. 
pondetoBEB .. 



n, ap. (Mountain pine Den- 

dlOClODUB) 19,' 

n. sp. (Douglas spruce Den- 

droclonua) 

I. sp. (Arizona Dendn o- 






Dlapheromera Icmorata 

Diceica obsouia 

Dioryctila lenlcnlella 

Doluigos puniills 

Dryocftmpa, {See Aulsota. ) 
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n sp (Birch bark beetle) 
DryopbUuB up (fliant arbor ylto Dcyo- 

pbilua) 
Dynastes tityus 
Bburla quodiigemiaatA 



Edon 



(* 



IlBphidion vUloBum 
Eluleridie 
Epais) roUH li trrus 
ErgBtta apiculatuB 
Euclea delphmll 



EudUQUS. < W Epaigrreus. ) 

Euproctis chryaorrhfea 
EupsallB m Inula 
EQBCliausla argenlata 
Euvaiiessa aotlopa 
Galerucella luleola 
Gaurotes cyaDlpetmia 
GnaUiotTl(.lius mateiiariua 
sulca 



Goes pulcbra 
Hgrina 
Orapbisarus tSf Cerato* 
Grapholitha oarjaiia 
Grapta {See Pobgonla ) 
Habeldola (See aito ~ 
oaryte 



Hemileuca maia 
Hi.t(Em[s cineria 
Homoptem lunala 



n sp (Western pine wood 
lalner) 



aspericoUls 
granulatns 

serlcens 

n Bp (Fir wood (Dgraver) 
n ep (Qiandflr bark beetle) 
n Bp (Western hemlock barJ 

Hyloblns pales 
Hylolcus kalnum 
HylotFupes ametbysliiiun 

iigneus 
Hjlurgop^! mglpennis 

eubcostulataB 
Hyi>arpax aurora 
Hypbuntila texCor 
Icbthyura (Sse Melalopha.) 
Lagoa crispata 
Lapera roiilferarum 
Lecanlumap (Hickory soft Bcale) 
Lepidoptera (foliage insects) 
Leptostylua acultferua 
Leptuia canadensis 



LimeQiUs bredowll 27 

Lipa CieeMelsKima.) 

Lopbyrusabl>otll.-...^ -.,.,.. ^ -.,.,.,.,..„ 82 

LyctUBsp (Powder-post beetles) S9 

Lvmeiylon BBrlccum 40 

Halacomiua americana 31 

dl 

fraglllB 31 

pluyialis 31 

Mallodoii dasyBtomus 87 

melanopus S7 

Melalopha inclusa 29 

Melanopbila [^rummoDdi 22,SS 

f ulvoguttata 38 

Melasoma lappontoa 32 

BCripta..^ -,-. ^ 32 

Microcentrum laurifolium -32 

Monarthrom (See Plerocyelon.} 

Monocesta corvli ^..,. ..,„,. 32 

seutellatus 21,35 

Nadttta gibboaa 30 

Nematua encheonii^ - -^^.^-.--- „,.,„ 32 

Neoclytua caprfflA 36 

Neoclylus ery throoepbains S7 

Keophaaia menapia 28 

Notolopbus antiqna DO 

CEmeiiglrta 87,48,46 

Olene ai,hatlna 80 

Oneideres clngulata SI 

Oigyla (See Notolopbna and Hemero- 

campa ) 

(Jrmynissp ( Oak twig Onnyrne] 22 

Pachylobins ploivonis 34 

Pachj Bphlni ocddentalla 28 

ivemala 81 

Hnneaoptera 41 

oj aDeua 40 

bopkinsi ._^.. ^ 40 

pinicola 40 

punctatus 18 

n Kp, (Bald cypress bark-beetle) 42,46 

Phrjganidia lalllomloa 29 

Phj matodes variabiliB 37 

PinipeatlH ( See Dlotyctria.) 

PissodeadubiuB 34 

ep (Western spruce weevil) 84 

Fp (Sugar pine bark-weevil) 22 

pit^ogenea carinulatns 17, « 

n Bp. (Mountain pine wood-en- 

engrayer) 17 

n gp, (White pina wood-en- 
graver) 25 

Pltyopbthorus carinlceps 24 

conlinls 16 

nitidulua 17 

pubipennis IS 
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Pitjophthonu puDCtlcolliB 

D. up. (BUck spruce wood- 
engraver) 

. (Jeflre; pine twig 
beetle).. 



n.sp. IKno 






beetle).. 
n. up. (Lodg«pole pine iMirk- 

beetle) 

u. sp. (UlDOle birch buk- 

beetla) 

D. ep, (HlQule epruce tw]g 

wood-engisver) 

D. Bp. <8ma11ei He buk- 

beeOe) 

, (Whito pine twlg- 

beeOe) 



Platypus oompoirtlus 3 

IIL.8P. (Wealeni Platypns) 

Bp. (Idjge mabogBny timbei- 
beoOe) 

Plectrodeca soaltttor 

Polygraphua rDSpenniB 

Polj'gonln iutenogatloDla 

Polyporua Tolvatus 

Porthetria diipai 

Prionozystua roblnn 

PrionualaticolUs-.-. 

Ptfirocyclon la 



PKnifte 

Ptlnldsp. (aiant-arborTllffiPUnld) .. 

Bp. (Pine wood-perfoiator) 

FulTlnaila tnnamenibllls 

RiLa^umlineatam 

Romaleaiu atomarium 

Sabalodee tnuurenata 

Sapeida calcarata 



ap. (UouDlaln aili b 

IkolytiiUe 

:k«lytus praecepa 

QUBdrlsptnosua 



geolytoi n. ap. (Red aproco Scolytui) X 

n.Bp. (SnmllerflttrueScolytua).. 30 

BenopalpUB serratus JT 

Slblne atlmulea 81 

aiQOiylon baallftre 8> 

Sphinx kalmiac 3i 

Bymmeriata albllrona 80 

Telea polypheiDua 38 

TeatliTaUnidx SZ 

Telroplum clnnamopterum 27.87 

Tbaleaes luDAtor 41 

ThanadmuB dublna 42 

uubiliB 26 

TherluaBo 

Tlblcen Bepteudeclm 38 

TomlcuB avataua 41,44 

balaameiiB 35 

couclnnna 17 

ronfoaua IB 

Integer 18 

Utidens 17 

oiegoni 17,41,44 

n. ap. {Hadsan Bay TomicuK) 25 

n. Bp. (Silver pine Tomleus} 18 

n. ap. (Western flrbaik.beetle)... 17 

D. ap. (While apruce bark-beetle). 3S 

Tortricid as 

Tremei columba 40 

aericeua 40 

TYagoHUdx 43 

Trogosita Tir€8Cens 43 

Trypodendrou blvlttatua 16 

D. ap. (Birch timber beetle). M 

Vrocaida 40 

Unicema abdomlnaliB 40 

albleomla 40 

AavipenniB 40 

Urogiaphia iaaciatns 36 

Woodpeckers 38 

Xyleborua celaos SO 

n. ep. (The engar-cane ambrosia- 
beetle. 45 

Xylochinus n. ap. (The Pannacheene bark- 
beetle) 38 

XyloteruB. (SceTrypodendron.) 

Xylotreehua oolonua 38 

undulatUB 37 

Zeozeni pyrlaa 40 
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Alder, wMM, bark-beetle 20 

Ambrosia-beetles IB. 45 

Ambrosia beetle, Eugar-caue 45 

Atneriean dagget-motb 29 

sawfly, large S2 

teut-caterplllar 31 

Apple-tree borer, flat-beaded 38 

caterpillar. yeUow-aecked 30 

wood-Blalner 45 

Arbor Title, giant, Dryophilus 23 

pUntd 23 

Ailzooa DendrocloDua 42.14 

Asb borer, banded 36 

four-matted 38 

Sphlni: 28 

tree bark-beetle 20 

Banded homtall « 

Urogiaphls 38 

Bark and wood-boring grubs 21.22.27 

Bark-beetle, American spriioe 25 

bald c jprem 42. 16 

balsam-flr 26 

' birch En 

cedar 26 

companloD 41.41 

densely punctured 16 

destroyer. European 12 

destrDjera. (See Clerids.) 

defltmcUTe pine 44 

grand fir 20 

hlcloMT 11 

knobcone pine 16 

largetflr-tree ig 

Lawson cypreea 41 

lodgepole pine 16 

mlnate birch 24 

oak 24 

Farmacbeene 2e 

redwood 18,15 

■mailer fir 

small red spruce 

flr 

Wblte alder 

beetles 1 

Bark-boier, Douglas spruce 

&2 



Bark-borer, eastern bemiock 31 

flat-headed pine 31 

small pine .,-..,,,......... 

hemlock 

Bart maggota 

weevil, sugar pine 

Belted chion 

Birch bark-beetle 

minute 

timber beetle -->,..--.- 

Bitdseye pine 

Blazed tree-borer 

BluehomtaU 

Borer, ash-colored mulberry _ 

beautiful hickory 

blaek-hoRied pine-.-- -. --.-.,...--.- 

blazed-tree 

blue-winged walnut 

bronze birch 21, 

cedar-tree - 

common eira-ttee 

curious cypress 

cypress sapivood 89, 

destructive spruce wood 27, 

Qat-headed apple 

hickory 

pine 

knob-homed pine 

■ iargehickory 

obsolete pine 

painted hickory 

pine, lesser 

heartwood 

ribbed piDe .,-,-... 

rigid cypress 87, 

southern oak 

sugar maple 

tiger blckory 

two-lined chestnut 

TBrlableoak 

wavyspmce -. 

white-lined cypress 86, 

Boren. wood and bark 



36 



22 



24 



27 
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Borers, flat-hesded S8 

roDDd-beaded 35 

Brenlbla. northern 89 

Bronze birch borer 21,38 

Brown -tailed motli 80 

Buekmoth M 

Buff-tipped bolteray 27 

BupresUa, golden 39 

ButterfileeandmolbB ZT 

CalifomlatUBBMlcmelb :..-. 3U 

Calllomlsn Phryganidla 29 

tenl-eateppillar 31 

Callidlnm. chislnut , 36 

Canadian Leptura 87 

Canker wonn. spring 31 

Catalpa Sphinx 28 

Cedar bark-beetle ^ 

wealem IS 

borer, western 21 

borer 38 

Cherry-iea( webwonn .' 81 

Chestnut-borer, two-lined 38 

CftHldium 39 

Cblon, belled 3« 

Cicada, seventecn-TeaT 38 

Clerld, clouded 26 

dubiua ti 

orange banded 42 

»plder-llke 42 

aertdg 42 

Click-beetlea 42 

Clytus, red-headed ST 

Colorado Dendroctonus 44 

Colydllds 43 

Companion bark-beetle 41 

Cone-worm, spruce 33 

aautbem pine 38 

Cosmopolitan timbet-beetle 16 

Crinkly flannel moth 81 

Cryphains balsam fli 24 

Cypress, bald, baik-beetle 4Z,4fl 

borer, coriouB 3« 

rigid S7,« 

white-lined 3e,4fl 

Lavson, bark-beetle 45 

sapwood borer 39,46 

weeyll 34,46 

Dagger-moth, American £9 

Dark red turpentine tieetle.. ------..------- 19 

Dark tUESOCk-moth 30 

Dendroctonui, Arizona 42,44 

Colorado 44 

Douglas spruce 19,44 

mountain pine 19,«,44 

Densely punctured bark-beetle 16 

Destroyer, flr-tree 21 



Deslroyera, bark-beetle 26.42 

IHittroyiagbeetleoftheBlack Hills, pine 41,43.44 

spruce at 

riiclire pine bark-beetle 41 

spmce wood-borer 27,>T 

Dolurgue, Sitka Bpruec IS 

Dryopbllus, giant arborvl en 23 

Dubiusclerid 42 

Elater,eyed 42 

small-eyed 42 

Kliii i eaf -beetle, imporl(-d 82 

larger 82 

Eyedelaler « 

Fall web- worm 29 

Fir, baisam. bark-beetle 2S 

Cryphalus 21 

batk-beette, smaller 17 

western 17 

branch scolytus 20 

Oall(oniiawhil«,Scobtus 21 

grand, bark-beeUc W 

tree destroyer 2t 

Bcdytus, smaller as 

WCCTil SI 

wood-engraTCr 19 

Plvc-eplncd Tom Icus, western IS 

Fiat-heaaed borers 3».3t 

Foliage luBecta SI 

Forest span-worm, large SI 

tent caterpillar 80 

Four-homed Sphtni 2S 

Fonr-apined Tomtcus 18 

Fruit and seed Insects 

Fungus iol lowing bark-beetle attack 

Gall Insects 22,28 

louse, Englemann spruce 28 

Sitka spruce 28 

Gtrdler, hickory twig 84 

poplar tt> 

Golden Bnprestla 80 

Ooldsmilb beetle 82 

Green trogosltld 48 

Gypsy moth 80 

Hackberry butterfly, common 28 

Hairy clerld « 

Cryphalus 16 

Hemlock bark-boetlc. western 30 

bark-borer, eastern SS 

hark- borer, western 38 

wood-slalner, western IB 

Hickory bark-beetle 41 

borer, beautiful 36 

common 36 

flat-headed 88 

palntad 36 

Ugor ,... B6 

caterpillar, black SO 

striped 30 

homed devil 28 

husk-worm 88 

soft-scale 88 

timber-beetle 89 

tussock caterpillar 21 

twlg-gltdler 84 

Homtail, banded 40 
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Borntail, blsckpiae 40 

blue 10 

small pine 40 

while homed 40 

yellow winged 40 

Homtalls 40 

HudsoQ B&rTomlctu S6 

Hylednua, Douglea apruoe 20 

Hhorepine 20 

HjlargO[is, Bitkasprace 19 

Imperial moth 28 

Katydid 32 

Laige mahogany tlmbe^beetle 46 

Larch Bawfly 82 

Leaf-beetlea Si 

Leal-beelle, imported elm B2 

larger elm 82 

spotted willow 82 

striped vrinow 82 

Leaf-lolder, locUBt 27 

Leopard moth 40 

Leplura, Canadian 37 

Uchen-Uke beetle 30 

Linden boier 36 

Line-marked oolydild 48 

Locnrt borer 35 

leal-folder 28 

Lanaled long-nlng 41 

Malio^ay ttmber-beetlet laj^_ 40 

Maple scale, cottony 33 

gloomy 88 

worm, green-atriped 29 

worm, seml-looping 29 

Mourning cloak butterfly 27 

Mountain aab borer 27 

Mulberry borer, ash colored 36 

Northern Brenthis 8B 

North weatera tent-caterpillar. ^ 81 

NutweerilB 38 

Oak bark-beetle, minule 24 

borer, dnaty 30 

southern 37 

carpenter worm 40 

caterpillar, green 30 

red bumped 3D 

live, root-borer 37 

pmoer 34 

span-worm, wealsm 31 

tlmberworm. ( See Northern Brenthis.) 

luBSOck calerplllar 29 

twlgOrmyrus 22 

web-worm 31 

vood-stslnei 46 

Orange-banded clerid 42 

Oregon Tomlcus 41,44 

Ormyrus, oak twig 22 

Palea weevil 34 

PaleTremei 40 

toBOGk caterpillar 29 



Page. 

ParaaileB, lour-wlnged 43 

of rigid cypress borer 49 

qtruce-deetroying beetle 2tt 

wood-boring insects 42 

Parmacheene bartbeetle as 

Pigeon Tremei 40 

Pine bark-borer, flat-headed 88 

small 85 

birdseye 52 

borer, black-homed 87 

knob-homed 35 

obsolete SS 

ponderous 35 

ribbed 37 

butterfly 28 

cone-worm, southern S3 

destroyer, western ,._,.., 18 

deslioylng beetle of the Black Hills. 41,43,44 

fnngus-gall weevil 22 

homtall, black 40 

small 40 

heartwood borer 10 

hjlurgope, western 10 

Jeffrey, twig beetle 17 

knobcone, bark-beetle 16 

lodgepole, bark-beetle U 

mountain, Dendrwtonus 41,44 

wood-engravBr 17 

aawyer. comi^on 36 

shore, HylesiDus 00 

silver, TomicuB 18 

Sphlni 28 

sugar, bark-weevil 22 

wood-engraver,,,,..,....,...,. IS 

tussock caterpillar 29 

twig maggot 23 

miner 23 

White, Abbott's, sawfly 82 

sawyer 3S 

twig-beetle 24 

weevil S4 

wood-engraver 26 

wood-perforator 23 

western 15 

yellow, wood-engraver 17,44 

Pltch-eatlDgweevil... 

Platypus, Pan-American 39,45 
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FiQ. 1.— The PiKE-DESTROviKa Beetle of the Black hills. 
a. Adnlt beetle, enlarged; b. adult beetle, aatmal Ore; e, larva; d, ptqw. 




Fia. 2.— Destructive Pine Bark-beetle. 
a. Adult beetle, enlsreeil; b, adult, natural size; e, pupa, enlarged; d, larva, enlarged; t 



larrft, enlarged; /, ^, enlarged; fl 
West Viif^ua ezpetlmeDl BlsUon, ) 



r, larva, natural gjie. 



:°a; 



FiQ, 3.— Spruce-debt ROVING Beetle. 
oeOe; 6, side view of larva; i;, dorsal view of pupa— all (fieatl; enlarged; 
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Bui. W. Div. of Enlonwlof] 



FiQ. 1.— Work of the Lawsoh-s Cvrnesa Bark-beetle in Twias of Uviho Trees. 

a, Bornnn at base ol twlc; ft, b, wouodi covered with Bum: c, defoimed twig; d, woood wliete 

twig bu died and fillea 



FiQ.3.— The Redwood Bark-beetle 
(Phlceosinus sequoi/E Hopk.); 
Adult, Enlarged. 



(From Bui. 3S, Boieau of Forestry, U. B. Dept. ol Agilcultnie.) 
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a, EDtraikce'and baaaJ cbambeT 
The larval minea raaiate In . ... 

[Author's llluBUstkm, BuL Ki, n. »., Dlv. oE ^tomology, U. S, Dept. ol AgrlcnlCuie. } 
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Work of the Spruce-destroying Beetle. 

allery; b. borings pncked In side: c, entraoi^e and fenlml burrow through the packed 
•lings; d, larval mlDCe. [Prom Vearbouk, U. B. DepL of Asrieulture, 1902.) 

.. 48—04 5 
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S. Dopl. at IkirleuHura. 



Work of Destructive Pine Bark-beetle. 

0, n, n, a, Characletlstlc iomuol prinjarv galleries; 6, nonoal forms ol larval minea; c, abnonnal 
Inrms oI larval idIdcs— all Hlighlly leduued, (Autbor's iUuilratlOL, Yearbook, V. B. 0«pt. of 
Agriculture, 1002,) 
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Work of Dendroctonus frontalis and Dendroctonus terebrans. 

n, Drndrofloiiiu fnmlalitt: A. fliliilt: B. pu|Mi: r, hu\a: IK arliilt of /). mltin: K. Inrvn.-i. D. 
Imaioiii: A. lAta; /(. Inrsiw: C. Z>, £, mUenme: F. (;, nioiilh p«rl». Ii. m(-"..- H, Tibia; 
/. tarsus; J. K. L, X, .V. unlonnw, all (.■nliinred.— f. PlU'li till-' m.iilt l>y 1>. (n.„i.ili: nalnml 
fllze.— rf. Healing woundR. ttitm Itvinn |iiiii' trt'e, made by li. rnmhillt, ivdiicwl — i. I'upa ca-es 
of D./roatalit In outer pine bark.-/. I>. /toulalit: A. «. Loniciliidiiial «i'lkiti of primary Kal- 
leriee: (7, efCR In ue nivily InKMriit inllery. the latter enlHrRed. othent mliireil.>-(|. Hi'Hlini' 
wounds inTivlnit irec: E, U. /mKlallK F. I>. lYr/ruiL— A. Wnrh of /). fnaihUi- iu ufiu- bark h 
shown at A. C. P. K F, (,■; work of IK frdiraii' in pine bark at /(. 11. I; lari-a af work at H. 
Boib I). JrujUalii and ii. (inAram attack Npiuce. (From Uul. W. n. h,. Div. of Entumolog;, 
I'. S. Depl. of Asrioulturt-i 



igtizedoyGOOglf; 



„t,i.a,Google 




,GoogkY?i7'> 



„t,i.a,G00glt' 



,Google 



„t,i.a,Google 



„t,M,Googlt' 



,Google 



Work of the Pine Destroying Beetle of the Black Hills Forest Reserve. 

Fig. I. Smnll freshly «tf»i'ii,>cl pint im-. «hii» l.ijt piti'h tubes.— Hj:. 2. Mnrka r.f prinmrv sallerleii 
on the Miirtaie «(«i«>rt «hen tuirk i:- ri'iiiovtci.— l^ig-. 3. Fivslily niiHc'ktii tret-, wliowliip pitch 
lube* Adjolninit (iti> not uttac^liprt.— Flu. 4. Uriui liw; miti^r ImrK removfr] by wiiodpeckcni. 
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FiQ. 1. —Cocoons of Bracon simplex, a 
Parasite of the Spruce-oestrovino 

The eoconns of Sramn timplei. In the larval 
1Dia«sof DendroeUmut pierauerda, arts 9hown 
atd. (From Bui. 28. n. i.. fllv. of Eatumul- 
Dg}', U. S. Dept. oi Aj^eulture.) 
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Galleries and Mines of the Spruce-destroyino Beetle. 
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Galleries and Mines of the Spruce Destroving Beetle. 
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Old Galleries of the Spruce Destrovinq Beetle. 

a. Grooves on thp nurfnre <>f Ilie wood of h Iiee thai hud Ivea dfHd about tnHve 
yean: 6, wouiidii. or imiiiiiplele italltrit«. in bark of living tn-i'; wmiml Hlled 
with piith; r. I[v)m dmil in-v: 'I. from living tri'i;. in ulif I'll somv of tlic wounds 
were heMltna: c, from iM licHd tree, the siijniii'd of whd'h whs d«-aying. 
(From Bui. -^H. ii. 5„ IHv. u[ KiilomoloKy, U. H. IK'pl. of Agriculture.) 



GcXMjl/-. 
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Work of Timber and Bark-beetles in Spruce, 



(FrumBnl. W. ii 
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Work of Secondary and Other Enemies of Spruce, 



ImtIe: alwi attacks npnu^: u 
on th0 tmrfSTK <>f spnic'i' '" 



r. intller1i>" iif tin: niinu* 
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Galleries of the Spjiuce Bark- 



Showing Diffesent Stages. 



.zecGoOl^K-.;,""^.,) 



„t,i.a,Google 



Mimes of the Destructive Spruce Wood-borer. 
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